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TRY THE 





WRITE TO US FOR A FREE SAMPLE OF 
FEBFLOW CONCRETE PLASTICISER AND 
CARRY OUT THE FOLLOWING TWO-MIX TEST 


Mix No. |: Prepare a 1-2-4 
concrete mix with a 2” slump 
Mix No. 2: — the same 
mix proportion water-cement 
ratio as Mix No. I—plus 
FEBFLOW CONCRETE PLASTICISER 


You will find that the slump, flowability, 
workability and plasticity of Mix No. 2 
is increased by 100°,.—which means 
faster placing and full compaction with the 
minimum of effort. Strength will be 
increased, segregation reduced and 
impermeability improved. 

In addition, without loss in workability, 
thé water-cement ratio can be reduced. 
This combined with the improved 
dispersion and hydration of the cement 
allows the cement content to be reduced 
without affecting strength and with a 
consequent reduction in material cost. 


FEBFLOW 


CONCRETE PLASTICISER 
From Builders’ Merchants $¢ costs you money NOT to use a! 














—Everywhere! 
r =e 
102 KENSINGTON HIGH STREET, ae mm RaW BEALBANY ROAD, CHORLTON-CUM-HARDY, 
LONDON, W.8. WES. 0444 MANCHESTER 21. CHO. 1063 


(GREAT BRITAIN) LIMITED 
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BAR-BENDING 


with accuracy-speed-economy 
3 vs fe ce ‘ i | . ¢ rs = iy : 


~~ | ARD-50 
=). MODEL 


ELECTRIC 
OR 


ENGINE DRIVEN 


The ARD-50 Model, illustrated above, has an automatic control which permits the desired bending 
angle to be pre-set, greatly woe senay, i gunn ——e The bottom illustration shows the bending 
of an angle loop in one operation. This model is also fitted with a backrest for multiple bending of 
small diameter bars. We also supply, at extra cost, a special device for bending Hoops and Spirals, 
and formers and backrests for special steel such as “ Square Grip,” “ Twisteel,”’ and “ Tentor,”’ etc. 
This model is complete with standard accessories for bends on a 4D basis, and can be fitted with 
Electric motor, Air-cooled Petrol engine or Air- or Water-cooled Diesel engine. Our range of bending 
equipment also includes the RAS40 model for bending bars up to |4 in. diameter. Both models are 
available for sale or hire. Full details will be sent on request. 


CEMENT & STEEL, LTD., SECOND AVENUE, CHATHAM, KENT. 


Telephone : Chatham 45580 Telegrams & Cables : Cembelgi, Chatham. 
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NEW OPERA HOUSE 


SYDNEY, N.S.W., AUSTRALIA 





CONSULTING ENGINEERS: 
OVE ARUP & PARTNERS 


CONTRACTORS : 


CIVIL & CIVIC CONTRACTORS 
(PTY.) LIMITED 


GIFFORD-BURROW 


(FORMERLY UDALL) 
LARGE STRAND SYSTEM 


HAS NOW BEEN USED IN OR SELECTED FOR THE 


WALTHAM MARSHES BRIDGE, HERTS, ENGLAND. 

‘SWAN RIVER BRIDGE, PERTH, AUSTRALIA. 

THE SYDNEY OPERA HOUSE, N.S.W., AUSTRALIA. 

THE TASMAN BRIDGE, HOBART, TASMANIA, 

THE HAMMERSMITH FLYOVER, LONDON, ENGLAND. 
SILVERWATER BRIDGE, AUSTRALIA. 

CAMMEL LAIRD DOCK YARD, BIRKENHEAD, ENGLAND. 

GRAND UNION CANAL. BRIDGE STRUCTURE, SOUTHALL, ENGLAND. 
COVENTRY CATHEDRAL, ENGLAND. 

FIRTH OF FORTH BRIDGE, SCOTLAND. 


THE 


IMITATION IS FLATTERING BUT FOR SAFETY’S SAKE CHOOSE THE 
EXPERIENCE OF 


PRESTRESSED SALES LIMITED 


CONSULTING ENG! NEER: 64-66 BATTERSEA HIGH STREET CHIEF ENGIN"ER & 
E. W. # GIFFORD. BS BATTERSEA, LONDON, S.W.!/! TECHIMICAL DIRECTOR: 
LCE. APL, Sereent BATTERSEA 9221 (10 lines) * OO GA ek ie 


m 





1d be Take Oe ig rae a eo 
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LILLINGTON’S 
No. | 
Metallic Liquid 






conducted to 


HATFIELD L.T. BUS GARAGE. Architect: T. Bilbow, Esq. Contractors: Messrs. C. Mishkin @ Sons Ltd., St. Albans 


The concrete floors of London Transport garages, subjected to extremely heavy wear every 
day from hundreds of heavy buses, need to be of exceptional toughness. It is also essential that 
they should be waterproof, case-hardened and dustless. When the new bus garage at Hatfield 
was built, all these factors were obtained by adding No. 1 Metallic Liquid to the gauging 
water; a simple and inexpensive process. 


For nearly fifty years, architects have specified No. 1 Metallic Liquid, the scientifically pre- 
pared admixture that makes concrete completely waterproof and dustless, as well as accelerat- 
ing the setting time. No. 1 Metallic Liquid is a necessity for waterproof cement renderings 
to walls and basements, mass concrete retaining walls, foundations, flat roofs and tanks 
You can rely on Lillington’s No. 1 Metallic Liquid t give complete satisfaction because IT 
IS THE ONLY PROOFER SOLD UNDER GU/.RANTEE. 


Fr o rT 
LiLhineron's ™ 5/ ohamel 


N? 1 Metallic Liquid § =-:""™ 


Write for Booklet 56 


GEORGE LILLINGTON AND COMPANY LIMITED 


Willow Lane, Mitcham, Surrey. Tel: Mitcham 1066 For Scotland: 42 High Street, Greenock 
ALL OUR PRODUCTS ARE SUPPLIED IN FREE CONTAINERS 





AP 3544 
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Sritedxe 


UDALL 





the pioneers of single wire stressing 
High Quality - Low Price 


12-wire plate anchorages 
are now 


pee 


each [ex. works] 


: Comprising 
1 - Bearing Plate 
| - Thrust ring 
1 - Helix 
12-P.S.L. Grips 


8 wire anchorage 19/6 each 
4 wire anchorage 10/- each 
Prices quoted are for quantities exceeding 100 


Imitation is always flattering but for safety’s sake take 
advantage of experience and use Gifford - Udall 
ock Test Certificate by Independent Laboratories available on request 


S40 64-66 BATTERSEA HIGH STREET, 5$.W.1! 
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THE GAMMON-MORGAN 
WATER-IN-SAND ESTIMATOR 
| for the 
ACCURATE. 


SIMPLE ANO 
RAP/IO 


measuring of the 


WATER CONTENT 
IN SAND 


The most accurate, simple, 
and rapid means of measuring 
the water content in the 
sand. No weighing or 
chemicals are required, and an 
adequate sample is used. The 
GAMMON-MORGAN 
i WATER-IN-SAND 
. - , ESTIMATOR should be available 
alongside every mixer, so that 
the water content of every 
mix may be correctly gauged. 
Full details will be sent on 
request. 


MOISTURE VARIATIONS 
IN THE SAND 
Engineers should specify that 

crete mix. shall be PRICE £3 10s. each 


VellthiaaeMiclmaslellialia mr tar tails! . 
n the sand, so. that the total (10 Canadian or U.S. dollars). 


water in the batch shall consist CARRYING CASE £1 15s. 
f the water carried in the (5 Canadian or U.S. dollars). 
aggregates plus thé water 

Weleloe Mi lsMeasl Meal’ 4. a 


CGZCRETE LIMTTED 


GUN LANE - STROOD - KENT Phone: Strood 78431/2/3 
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GIFFORD-UDALL 


12 wire 14° Tube Anchorage Assemblies 


comprising: 
1-1}" Bearing Plate 14° 
1- Tube Unit 
12-P.S.L. 3-way wedges 14° 





34/- 


each [ex. works] 


12 wire 7° Tube Anchorage Assemblies 


comprising: 
1-1)" Bearing Plate 7° 
1 - Tube Unit 
12- P.S.L. 2-way wedges 7° 


Test certificates by Independent Laboratories 
available on request 


Prices quoted are for quantities 
exceeding 100 
Imitation is always flattering Tee for safety’ ae sake take 
advantage of experience and 
Gifford - Udall. 
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Wma. T. STORER & Co. Lrp. 
TIMBER IMPORTERS AND MERCHANTS 


Established 1913 


eo? 


Sawing and Planing Mills: 
RIVER ROAD, BARKING, ESSEX 


Telephone: RIiPpleway 0301 (10 lines) 
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Pioneers of single wire stressing 
announce their 
COMPACT STRESSING SET 
[ 5° tube jack and independent pump complete in case } 





Also their 





STANDARD STRESSING SET 
[ 10" tube jack and independent pump complete in case ] 


Ductube-Udall Limited, 64/66 Battersea High Street, London, S.W.11 
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Approved for 
Testing ‘om 
| PS Ga eS 
IN USE 
concrete cubes | ALL OVER 
aie bse THE WORLD 
on site 
MILBANK-WELLS 
HYDRAULIC PRESS ‘Me 
AND CUBE MOULDS eihiin 
Immediate Delivery 110 TONS 


Two Sizes: 4 In. and 6 in. 


PRESSES and CUBE MOULDS 
Testing to 16,000 Ib. per sq. in. to 
B.S. 1881. 














PRESTRESSED FLOORS & ROOFS spans up 1040 ft. 


FRAME BUILDINGS = ALL TYPES 


u leila | 
SINGLE SPAN * MULTI SPAN * CANTILEVER 
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Pioneers in Large Stranc 


Prestressing 





















This technique of using 
large strand for prestres- 
sing was first evolved 
In 1955 by Mr. E. W. H. Gifford 
B.Sc., M.I.C.E., A.M.I. Seruct. E., 
M. Cons. E. 


Development by Udalis followed 
over the next three years. The 
first use of 13” strand for 


Imitation is always flattering but 
for safety’s sake take advantage 
of experience and use 
Gifford-Burrow. 





ng took om early in ey 


when Pierhead imited design 

manufactured and erected the | i. 
prestressed beams of the bridge 
structure for Taylor Woodrow 
over the Grand Union Canal 
using the Gifford-Burrow System. 
The Gifford-Burrow System has 
now been chosen by Marples 
Ridgeway and Partners Lim- 
ited for the Hammersmith 
Flyover (Consultants, G. 
Maunsell & Partners) and 
ind iq strand many other contracts are 


pending. 
36/9d 


rip tor 


hundred or -more 
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GUNIZE 


SPECIALISTS 



























unite Linings and gasoline 
aay) ny old structures of every kind in any P 


for new or old of the country. ons 
HASLINGTON 


Telephone : Crewe 2265-6 

















XVGELR CRED TE-Rovs 


FOR THE 
ee eM Fo CONTRACTOR 


















Menuttesined 6 
B. PRIEST & SONS LTD. otp nite: stares: sac 


Telephone: Cradley Heath 6650! (8 lines) 
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Miga piles 
nur pcs EES 


Light tube piles 


Composite piles | 


; 


Reinforced concrete foundations 


A new brochure fully describing 
7 methods of Piling is available on request 














FRANKIPILE 


FRANKI—the largest piling organisation in the world 


FRANKIPILE LIMITED - 39 VICTORIA STREET - LONDON SWI - TELEPHONE ABBEY 6006-9 


av 
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* WATERTIGHT 

WE ARE SPECIALISTS x pons oe a 
IN THE REPAIR «x SWIMMING 

AND RECONDITIONING « °°7* £7 

OF REINFORCED < LININGS FOR 


CONCRETE STRUCTURES * JONNES 
* TANKS, ETC. 


TELEGRAMS: 
‘GUNITE, 
HITCHIN’ 


WESTERN HOUSE. HITCHIN, HERTS. ] HOUSE, WESTERN HOUSE. HITCHIN, HERTS. ] HERTS. HITCHIN 4371 











For Greater Strength, Firmer Bonding 
and Better Surfacing of Concrete— 


BB ASX TU hy 


- iatnaiigh freq ‘a 
INTERNAL CONCRETE VIBRATORS 


@ The model illustrated here operates at 9,000 to 
15,000 Vibrations per minute from low flexible 
shaft speeds of 4,500 to 7,500 R.P.M. 

@ Petrol or Electric Drive. 

@ Robustly built throughout and backed by 
genuine service. 

@ Fitted centrifugal clutch, long-life flexible drive 
and Vibrator. 

This unique machine, with quick-change additional 
tools, can also be used for: SURFACING, WET- 
Model VP 3S0-A (Swivel Sass er Garrow Mounting) §=RUBBING CONCRETE, GRINDING, DISC SAND- 


Prompt Delivery. Highly C itive Prices. G ING, AND DRILLING (up to |}” In Concrete, I° in 
Service. ReSale Terms Available Steel, and 2° in Wood). 


% We operate a 48-hour Shaft Repair Service for all makes. Write to-day for 8-page fully descriptive 


Catalogue. Agents throughout the world. 
30 years’ experience in the design and manufacture of fiex-shaft tools. 


THE FLEXIBLE DRIVE & TOOL CO., LTD. 
EDENBRIDGE, KENT. T 1 3385-6 
LONDON OFFICE: 17 QUEENSBERRY WAY, 5.W.7. Telephone : KENsington 3583 
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Under Construction for the Borough of Bridgwater. Consulting Engineers. John Taylor & Sons, Westminster 


The Hawkridge Reservoir gravity dam 
in the Quantock Hills will be 500 feet 
long, 77 feet high and varying from 50 to 
9 feet thick. Some 35,000 cu. yd. of mass 
concrete will be used in the dam. The 


190 million gallon reservoir will be 


completed 
vm” GLEESON 


M. }. GLEESON (CONTRACTORS) LIMITED Haredon House, London Read, North Cheam, Surrey Telephone Fairiands 4371-8 


Taatio 
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“Bridge Bearings by 


WEST WOODs 





Universal Bearings to support 250 tons, allowing for horizontal 


movement in all directions, and also vertical adjustment. The 
illustration shows two Bearings, one with grease casings 


removed. 


JOSEPH WESTWOOD & CO. LTD. 


Contractors to H.M. Government Departments, Crown Agents for the Colonies, British Railways 
(British Transport Commission) etc. etc. Bridge and Constructional Engineers, Manufacturers of 
Mechanical Grabs, Pressed Steel Troughing and Sheet Metal Equipment. Stee! Stock Holders 


NAPIER YARD, MILLWALL, LONDON, E.14 Phone: Ese 1043 


Cables: Westwood, London. ‘Grams: Westwood, Easphone, London 
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just two... 


Integral 
Waterproofing 
Admixture 
for Concrete 
and Mortar 


—_ 


ENGINEERING xix 








of the range 


Metallic bonder 

for Grano Topping 
and between 

old and new concrete 


The STERNSON pny of products, developed to answer 

needs in the preparation of concrete, comprise 
hardeners, waterproofers, Saleaton, tendee eae 
proofers. Tried and tested in use over the years, STERNSON 
products are continually being specified for important con- 
tracts. If you have a problem in concrete then contact S$ B D 
and benefit from the wide knowledge built up over many 
years of practical experience. 


For complete information on the Sternson Range of hardeners, 
waterproofers, accelerators, dustproofers and bonders write to:— 


STUART B. DICKENS LTD 


Manor Way, Boreham Wood, Hertfordshire. Telephone: Elstree 2211 
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BLUE CIRCLE RESEARCH 


AN AID 
10 
BETTER BUILDING 





Well aware of the need to keep ahead of the 
ever-changing requirements of the world’s markets, the 
Blue Circle research scientists are always seeking to 
improve existing products, to devise fresh uses for 


those products, and to develop new materials 





to correspond with the development of 
new constructional techniques. 


Take advantage of the benefits of this 
symbol 


of research—made possible 


dependability 


only by the resources and experience 
of the largest cement 


organisation in the world. 


THE CEMENT MARKETING CO. LTD. Portiand House, Tothill St., Londen, $.W.! 
G. & T. EARLE LIMITED, Hut! 
THE SOUTH WALES PORTLAND CEMENT & LIME CO. LIMITED, Penarth, Giam. 
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different 
types of 


fixing 


device 


for 
Speed 
and 
Strength 





FIXING DEVICES 
USED BY THE 
MILLION 
THROUGHOUT 
INDUSTRY 
Made by THE RAWLPLUG CO. 


LTD., CROMWELL ROAD, 
LONDON, S.W.7 


The World’s largest 
Manufacturers of 
Fixing Devices 


BSS9A 


CONCRETE 


6 RAW LBLUG) 
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Cit ytur COG wither 
RAWLPLUG FIXING DEVICES 


FOR SPEEDY FIXING IN ANY MATERIALS 


No more trouble or costly delay because the material was ‘difficult’! 
Whether it’s concrete or plastic, breeze or sheet metal, cavity 
trick or lath and plaster, there's a Rawiplug Fixing Device that 
makes firm screw or bolt fixing quickly, easily and economically. 
The speedy answer to every fixing problem is one or other of 

the 24 different types of Rawiplug Fixing Devices. 

Write for illustrated brochure. 


Screw Fixings 





Use the famous RAWLPLUG 
for neat, firm fixings in brick, 
stone, etc. All sizes up to }” 
diameter Screws. 
Rawipiugs are waterproof and 
unaffected by climatic con- 
ditions. 





Rawiplug WHITE BRONZE 
PLUGS are specially suitable 
when the fixing is subject to 
very-high temperatures, such 
as the outer brick coverings of 
furnaces. Use also for under- 
water fixtures 


Bolt Fixings 


to I” bolt diameter 





<i ~_~ 


Screwed up from the front 
the amazing RAWLNUT 
forms its own rivet head 
behind the material—airtight, 
watertight, vibration-proof, 
squeak-proof! For all thin or 
hollow materials 


For bolting heavy equipnent, 
use RAWLBOLTS, a dry fixing 
that grips by expansion. No 
cold chiselling. no waiting for 
concrete to harden. Sizes up 


Cavity Fixings 


Use Rawiplug BOLT AN- 
CHORS for bolting down in 
extremely wet or corrosive 
situations. Caulking com- 
oe: seals the anchorage. 


Generators, Power Hammers. 
etc. 





For ceilings of lath and plaster 
plasterboard, etc.. use Raw!- 
plug SPRING TOGGLES. The 
inserted Toggle springs open 


behind the material, spread- 
ing the load over a wide area 





q 


NEW! RAWLSETS, for 4” 
and &” Whit. screws, are 
metal shell sockets which grip 
by expansion. ideal for fixing 
signs, stoves, metal windows, 
fluorescent light fittings, etc. 
Write for ieaflet. 











- 
\ 


~ 





Rawiplug CEMENT-IN- 
SOCKETS are positioned 
before concrete is poured, 
elirminating hole-boring They 
— strong, permanent 
xings wherever bolt loca- 
tions can be pre-determined. 
For bolt diameters |" to |* 





Rawiplug GRAVITY TOG- 
GLES are ideal for hollow 
materials from 4° thick. In- 
serted horizontally, the long 
end fails into correct position 
by gravity. The screw is then 
tighte in normal way. For 
i’. &” and i” Whit. Screws 
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exe 4. for all 


prestressing equipment 
P.S.C. PRE-TENSIONING 


| 





. anil a. | se 
Pe - 
STANDARD MONOWIRE MULTI-USE MONOWIRE 
AND MONOSTRAND GRIPS AND MONOSTRAND GRIPS 


=> =— 








RAND GRIP PRE-TENSIONING JACK 


HYDRADUCT SHEATH 


ADVANCED QUICK-RELEASE- MONOSTRAND 
TYPE MONOST 


EOSIN OOOO = HYDRARIGID (vermin 


HYDRARIGID (narrow corrugations) 


peer A a 


HYDRAFLEX 


PIONEERS OF PRESTRESSED CONCRETE IN GREAT BRITAIN 


Other prestressing equipment sy YY: by us includes Freyssinet Cone Anchorage, Freyssi-Strand Anchorage 
Freyssinet Multi-Strand System, P.S.C. Monowire Anchorage, P.S.C. Monowire Tank Anchorage, P.S.C 
Monostrand System, Grouting Equipment, Pre-tensioning Jacks, etc. Full details and complete technica 
information on prestressing equipment are always available on request. 
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aS cc for 


' FREYSSINET 


NG RUBBER BRIDGE-BEARING PAD 


The modern method of supporting bridge and other civil engineer- 
ing structures. It is more economical and technically superior 
to traditional steel bearings and is widely recommended. 
Freyssinet Bearing Pads are of unit bonded construction and are 
purpose-made for each application. Technical questionnaire forms 
are available on request. 


Specified for: Doncaster By-Pass, Hook Underpass, 
Dunchurch By-Pass, etc.—over 400 bridges in all 


Maximum 
} Outside 
(inches) 2, ib/in.4 








07 2.75 3 

. 12 4n , 
is 5.90 7 
‘2 8.66 4 
25 984 54 

27 106 “4 

»” ia 8! 

35 138 114 

2 165 68 

50 19.7 245 

60 23.6 357 

87 42 7 

n %2 B66 











These hydraulic jacks of unusual and unconventional 
design permit enormous forces to be exerted 








rugations) where the movement required is small. They 
have considerable application in under-pinning, 
sans levelling, and thrust control in engineering 
ruga structures. 
Anchorage ee ie EQUIPMENT LTD 
oe oe HEAD OFFICE AND WORKS: ARUNDEL ROAD, INDUSTRIAL TRADING ESTATE, UXBRIDGE, MIDDX 


Telephone ; Unt ridge 3524! 
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P poor ING SPECIALISTS 





















— 
Wy BOUGLAS MT 








MOBILE AGGREGATE WEIGHING & BATCHING PLANTS 


TODAY’S MOST ACCURATE, ECONOMICAL, AND SPEEDY 
SYSTEM OF CONCRETE PREPARATION 











*Up to 80 cubic yards per ‘*Fully aut tic « t 
hour accurately weighed scew conveyor with weigh 
and batched. scale. 
















*Three weigh-bin size: 28 ‘*Dust-free feeding of 
cu. ft., 53 cu. ft., 71 cu. ft. cement into mixer skip 
or mixer pan. 

*Telescopic star for easy 

mounting of hand scrap- ‘All remote controls. 

er, boom scraper or radi- 

al scraper for continuous ‘Portable unit — easy to 
feeding from stockpile. install and transport. 













AC.&. MACHINERY LTD. 
PORDEN ROAD : BRIXTON 
LONDON * S.W.2 * Tel: BRIXTON 3293 (9 lines) 
Grams: AUSCON * TELEX: 23579 LONDON 

and at: Herlequin Avenue, Brentford, Middlesex 


aCBioo 





CaIioe 


Colvilles Reinforcing Bars are being used 
extensively in the Forth Road Bridge projeci 
and in the approaches and portals of the 
new Ten million pound Clyde Tunnel. 
For hot-rolled, indented reinforcing 
bars specify “COLBOND 60° which 
have a guaranteed minimum yield 
point of 60,000 Ibs. per square inch, 


COLVILLES 


FITNESS FOR PURPOSE STEELS 


COLVILLES LIMITED 195 Wost George St., Glasgow C.2. 





xxvi CONCRETE AND CONSTRUCTIONAL ENGINEERING Drcemeer, 1960. 












- Electrically Driven PC3 Concrete 
with remixer. Capacities from 20 
ates yds. perhour. Ranges actually 
obtained 135 ft. vertical or 1,500 ft. 
horizontal. Also smaller model PC4— 
8 10 cu. yds. per hour. 


EFFICIENT RECONDITIONING SERVICE 


CONCRETE 


BY PUMP AND PIPELINE 


The most efficient method of placing concrete. 


Life of Pump practically indefinite . all essential surfaces in contact with concrete 
are renewable. 


Pumpable concrete must of necessity be good concrete. 


Pump and Mixing Plant can be located at the most convenient position within 
the pumping range. 


The continuous output of the Pump at a constant speed governs the working 
of the whole concreting gang. 


nes,  )_— 
‘The Concnere 


4STAFFORD TERRACE, LONDON, Ww.8 


Telephone : Western 3546 Telegrams : Pumpcret, Kens, London 











oncrete 


within 


working 
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Wi b eo 
CAST-IN-PLACE CONCRETE PILES 





‘ This new church at Viaardingen The Vibro process ensures the formation of a pile 


near Rotterdam is founded on ~yncisting of dense, compressed concrete which has not 
fifty-nine 17-in. diameter Vibro 


piles 81 ft. long. The working een Subjected to any driving stresses. The pile is 
load per pile is 68 tons, and adaptable in length, diameter and size of shoe 
19-in. and 24-in. diameter shoes ‘4. syit the ground conditions 
d devel. A aly P 
pearing nae mand carries its load with ample safety, 
appropriate bearing capacity. 
yet without waste. 
Vibro piles cannot be smaller than full size, 
need only light reinforcement 


and are formed rapidly and economically. 
For further details write for List No. 208 


TECHNICAL REPRESENTATIVES THROUGHOUT THE WORLD 


THE BRITISH STEEL PILING CO. LTD. 


10 HAYMARKET, LONDON, S$.W.1. Telephone: TRAfalgar 1024 
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INSEPARABLE from 








Wetter: REINFORCEMENT 
oF A. | oe oa i 
Sal. . OF COURSE! 


HAR SPACER 
( ) and a guarantee that 


the specified concrete cover 
is accurately maintained . 


Comotine in ALL respects to the British Standard & Codes of Practice. The U-KLIPON BAR SPACER 
design is instantly fixed with a vice-like grip in the desired position on all types of rein- 
mesh and labricated. As an i 











revolutionary 
heey inctuding 


pref part it positively cannot be displaced 
by heavy tamping or vibrating. fer exy Car Sending gealtem, 


CONSULT 
THE B.E.C. BAR SPACER SERVICE 





which has been and is responsible for the most ding and pr contribution to accurate 
bar - ong By reinforced concrete, thus providing precision, economy, and labour-saving means of 
ensurin t the specified concrete “ cover’ is maintained under all conditions. it is noteworthy 


that such is the increasing popularity and demand for “ B.£.C."" Bar Spacers, borne out by sales in excess 
of 35 millions, that we are able to RETAIN OUR PRICE LIST OF foas WITHOUT MODIFICATION 
Over 120 stock sizes of bar spacers enable us to give immediate attention to requirements 

Write now for comprehensive details and samples. Our Technical Consultants will call on request 
Patent Nos. 597,505, 715,563, 789,018, 818,538. 

Registered Nos. 870,560, 886,239. English and foreign patents pending. 


: B.E.G. BEARER BLOCK 


FOR GROUND BEAMS « BARREL ROOFING 
BRIDGES * MAT WORK : ETC. 


The “ B.E.C.” precision-made bearer block is another inexpensive B.E.C. aid to obtain accuracy 
with speed in concrete construction. Let us send you full details 





BERRY’S ENGINEERING CO. 
’ SOLE MANUFACTURERS: 
——— Middle Road, Shoreham-by-Sea, Sussex 


Phone and Grams: Shoreham-by-See 354/-2 
CONTRACTORS TO MINISTRY OF SUPPLY, ETC., ETC. 





| A Finer Finish 
1 at Lower Cost 


MASONITE 
SHUTTERING 


forms Better Concrete 
















Large sheets of 
SWEDISH MADE 


—me MASONITE 
tempered presdwood 





For continuous and repetitive use, where 
reliability and speed are essential, Masonite 
3° and 4” Tempered Presdwood is the ideal 
form liner made especially for concrete work 
available in sheets 4’ « 9’ and 8’. 

For curved shuttering down to a 9” radius, 
specify Masonite 4" Tempered Presdwood, 
the ‘companion’ shutter board that gives a 
smooth form finished concrete and lightens 
shuttering assembly work. 


accuracy 





BEVIS MARKS HOUSE, BEVIS MARKS, 


\, a LONDON, E.C.3 


Tel: AVEnue 2844 Grams: Etinosam, Fen, London 


(Ge) MASONITE LIMITED 
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Illustration above 
shows some of 
the post-stressed 
bridge beams, 
each 80 ft. long 
and weighing 35 
tons, produced by 
Anglian Building 
Products Ltd., for 
British Railways, 
Midland Region. 
Main Contractors: 
Messrs. Leonard 
Fairclough Ltd. 


80 - ft. BEAMS 
cast in 


WOODEN 
MOULDS 





r 
' 
! 
! 
I 
! 
1 
! 
1 
! 
' 


supplied by 


MAY « BUTCHER Ln 


SPECIALISTS IN TIMBER SHUTTERS AND MOULDS FOR CONCRETE 


More and more Contractors and Precast Concrete Makers in all parts of the country 
are taking advantage of the first-class service we offer in the supply of timber shutters and 
moulds to any design and size. This service has proved over and over again that by 
ordering your shutters and moulds from us you effect every possible saving in time, labour 
and money. However intricate the shutter or mould, you are assu of accuracy in 
every detail and a product with long trouble-free life. Shutters and moulds can be 


supplied with a plastic lining if desired. Full details of this class of work carried out by us 
are available on request. 





HEYBRIDGE BASIN, MALDON, ESSEX. TELEPHONE: MALDON 60/9 











NCRETE 


Ye country 
utters and 
in that by 
me, labour 
yecuracy in 
ids can be 
{ out by us 


ON 60/9 
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Our range of industrial engines are a practical 
proposition for many types of industrial equip- 
ment... COmpressors, cranes, pumps, contracting 
equipment, earth borers, generators, railcars, weld- 
ing plant, works trucks, tractors and conversions. 
Simple design, modern flow-line production 
methods and common interchangeable parts 
contribute to the low cost of these high efficiency 
engines. And remember, every engine is fully 
backed by a World-wide Parts and Service Organi- 


Wherever you are, whatever your problem, 


2008 


MOTOR COMPANY LIMITED 
ENGLAND 


are at your service 


For further detalis of our 


INDUSTRIAL 
ENGINES 


and the equipment they power. 
send the coupon to your nearest Ford Denier 
or Girect to 
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industry 


sation. Take your choice from a wide power range 
... Diesel 20 to 86 b.h.p. and Petrol 11 to 87 
b.h.p. (12-hr. rating). 


DIESEL ECOM OM Y—have youconsidered the 
replacement of existing power units in your 
equipment and trucks with the famous 4D Diesel 
engine? You'll have the unique advantages of 
economy, long-life and low running costs... 
plus the best service in the World! 





Please send me technical brochures of your 
*peTROL/DieseL Industrial Engines. The 
maximum 8.H.P. required is...........at..... 
n.p.M. Also, please send details of the follow- 
ing equipment powered by your engines 


* Delete where not applicable 





GS1-23-12 








FORD MOTOR COMPANY LIEHTED - PARTS DIVISION (Gi)) - AVELEY DEPOT - SOUTITOGKENDON - ROMFORD - ESSEX - ENGLAND 
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GLASS FIBRE 
SHUTTERING 


y 
D. A. MODELS - LTD 


108 WOODSTOCK ROAD : CHISWICK 2011 








» 1960. 


CK 2011 
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H 


cart 


by McCALLS 










FABRIC * BARS + TENTOR * BENDING * MACALLOY «+ DESIGN 





McCALL & CO (SHEFFIELD) LTD. McCALLS MACALLOY LIMITED 


TEMPLEBOROUGH * SHEFFIELD - ENGLAND - P.O. BOX 4! 


Telephone; ROTHERHAM 2076 (P.B. Ex 8 lines) 
LONDON : SLOANE 0428 BIRMINGHAM : ACOCKS GREEN 0229 
PORTSMOUTH : COSHAM 78702 MANCHESTER : ‘BLACKFRIARS 1018 


SRB 
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Moulds and 
formwork 


for the concrete industry 


A service to the industry 
ranging from the small equip- 
ment illustrated to complete 
spinning plants, backed by years 
of technical experience. 

We are now operating from 


our extensive new premises at 
the address below. 





Side filling moulds for manufacturing 24° diameter by 3° effective 
length O.G. pipes. 


Further details and quotations sent on request 


Coneybeare 


THE ORIGINAL PIPE MOULDS 
Coneybeare & Co. Ltd., Torrington Road, Ashford, Kent. Tel: Ashford 1545/6 














PUT YOUR FAITH 
IN THE TESTED 
BRAND 


THIS LABEL ON 
EVERY BARREL 
CARRIES WITH 
IT FIFTY YEARS’ 
EXPERIENCE OF 
MANUFACTURE. 


NONE OTHER IS 
“JUST AS GOOD” 





THE LEEDS OIL & GREASE CO. 


Phone 2248060 LEEDS, 10 °Grains: “Grease, Leeds 10” 
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The new Clifton bridge has an 
overall width of 46 ft. 3 in. and 
its total continuous length, ex- 
cluding the northern viaducts, is 
800 ft. The centre span directly 
over the River Trent is 275 ft. 
long, with a span of 125 ft. on 
cither side. Prestressing was by 
the Magnel Biaton system. 


% Johnsons have had a share in 
many advanced prestressed con- 
crete projects, in this country and 
overseas. Write for our illus- 
trated brochure which gives 
details of many of these out- 
standing contracts. 


Sponsor 

City of Nottingham 

City neer and Surveyor 

Mr. R. M. Pinch, 0.8.4., 4.1.C.2. 
Consulting Engineers : 

R. Travers Morgan & Partners 
Contractors 

James Miller & Partners Ltd., 

18-20 George St., Edinburgh, 2. 


- 
| 
| 
hes 
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CLIFTON BRIDGE Nottingham 
includes the longest 
prestressed concrete 

span in Britain 


No. 17 INA 
SERIES SHOWING 
TECHNICAL DEVELOP- 
MENTS IN CONCRETE 
CONSTRUCTION 








Ever since prestressed concrete construction was 
first used in this country, designers, architects and 
civil engineers have specified ‘ Wire by Johnsons *. 
The reason is quality, built up on early experi- 
mental work with those specialist designers who 
studied and worked in the Continental Develop- 
ment of this new building technique. Johnsons 
have a long record of * Firsts’, including indented 
wire for greater bonding and coils of 8 ft. diameter, 
from which the wire pays out straight. 


wire was essential — 





of course! 


det eet: sek tieta en anes i el 





Richard Johnson & Nephew Limited, Manchgster, 11. Telephone; EAST 143! 
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A FIRST-CLASS SERVICE FOR ALL TYPES OF 


REINFORCEMENT 





DESIGN SUPPLY BENDING AND FIXING OF 
MILD STEEL, COLD WORKED BARS AND 
HIGH TENSILE FABRIC 


WE ARE THE SOLE MANUFACTURERS OF 


COROBAR 





(TRADE MARK) 
THE COLD WORKED BAR 
FOR 
CONCRETE REINFORCEMENT 
OFFICES : WORKS : 
ARDSHIEL HOUSE RIGBY LANE 
EMPIRE WAY DAWLEY ROAD 
WEMBLEY, MDDX. HAYES, MDDX. 





THE ENGINEERING DESIGN & CONSTRUCTION 
COMPANY LIMITED 


TELEPHONE: WEMBLEY 9474 TELEGRAMS: EDCON WEMBLEY 








SAD 
»X. 


SLEY 


Decemaer, 1960. CONCRETE AND CONSTRUCTIONAL ENGINEERING anvil 


36" 


This is only one of the diameters which are drilled by our 
modern mobile plants for deep foundations to a depth of 
200 ft. Our technical staff is at your service to advise you 
on the most economical solution of your foundation prob- 
lems. Send your enquiries to Peter Lind and Compan 
Limited of Romney House, Tufton Street, London, S.W.1, 
or telephone Abbey 7361. 
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POST-TENSIONING 


FOR ECONOMY AND EFFICIENCY 


INVESTIGATE S.D.L. 6/4” STRAND 
POST-TENSIONING 


S.D.L. 12/0'276” WIRE 
POST-TENSIONING 


S.D.L. PULL-CARRIAGE 
PRE-TENSIONING 


STRESSING DEVELOPMENTS LTD. 


9f KINGSTON HILL. KINGSTON-UPON-THAMES ‘PHONE: KINGSTON 2372 ‘GRAMS: STRESS, KINGSTON 
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UNITS FOR THE ENGINEER 
PRECAST-PRESTRESSED 
TO ANY SIZE OR COMPLEXITY FOR 


BRIDGES, SUBWAYS. TUNNELS .GANTRIES 
SINGLE € MULTIPLE STOREY BUILDINGS. £c 


road bridge during compass @ 4 50 at Fostons, Goenine, showing 40. a etenstoned steel) 
yn rh io M.O.T. requirements. Main Contractors: D. Bullock & Co. Ld. idridge, Staffs ly courtesy of the 
County Surveyor of Derbyshire—5. Mehew, Esq., O.B.E., bse M.1LC.E,, 


Seven fully equipped up-to-date Works are at your service :— 
Stockton-on-Tees, County Durham; Middlesbrough, Yorkshire; 
Scunthorpe, Lincolnshire; Kidsgrove, North Sta ; Willenhall, 
South Staffs; Iver, Buckin ire, and Littlehampton, Sussex. 


TARMAC VINCULUM LTD 


ETTINGSHALL WOLVERHA! ays 
Telephone : Bilston, 44/0]. (14 lines 
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RANALAH STEEL MOULDS LTD 
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DIFFICULTIES CAN BE OVERCOME. It’salla question 
of know-how. The Reinforced Concrete Design Group of Expanded 
Metal specialise in the know-how of problem resolution in reinforced 
concrete. They do this un a responsible, independent, professional 
basis. They are at the service of Architects and Engineers at every 
stage of construction from the initial planning to the formal opening. 
If you would like to know more about RCDG and how they can help 
you, write today for further details. 


An independent professional! service for you ==> 


THE EXPANDED METAL CO. LTD., 16 CAXTON STREET, LONDON 8.W.1. Telephone: ABBEY 7766 
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For compacting mortar cubes 
for compression tests to 


BS. 12/1958, 146, 1370, 915 
Automatic Time Control 


‘CAPCO 


H.F. VIBRATOR 


“CAPCO”’ CONCRETE TESTING APPARATUS also includes: 
Cube Moulds; Slump Cones; Tensile, Vicat and Cylindrical 
Moulds; Compacting Factor Apparatus—Standard and Auto- 
matic ; Sieve Vibrators and Sieves ; etc. 


CAPLIN ENGINEERING CO. LTD 


(ESTABLISHED 1918) 


POLLEN HOUSE, 10/12 CORK STREET, LONDON, W.i 
"Phone: REGENT 0716. Grams: CAPLINKO, LONDON. Telex: 23255. Cables: CAPLINKO, LONDON. Works: IPSWICH. 








“COL-O-ROCK” 


Registered Trade Mark 


EXPOSED-AGGREGATE PANELS 


J. A. KING « Co, Lo 





181 Queen Victoria St., LONDON, E.C.4 
Telephone: CENtral 5866 (5 lines) Telegrams: Kinovique Cent London 
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MACALLOY £7? world, over 


xhu 





es 


The main illustration, 
taken at Ogden, Utah. 
U.S.A., at the Hill 
Air Force Base, shows 
girders prestressed with 
* Macalloy’ high tensile 
steel bars. 

*‘Macalloy” bars form 
the simplest, most effec- 
tive and most reliable 
system of prestressing— 
that is why they are used 
all over the world. 





TEMPLEBOROUGH ~- SHEFFIELD - P.O. BOX 4: 
Teteprone ROTHERHAM 2076 (F B Ex 8 ines) 
Seine LONDON: SLOANE 0428 BIRMINGHAM: ACOCKS GREEN 6229 
STEEL PORTSMOUTH: COSHAM 78702 MANCHESTER: BLACKFRIARS i018 
by CALLS owenas @ COMPANY (SHEFFELD) LuNTEO CALLS MACALLOY AFRICA (PROPRIETARY) UPHTEC 
Re PC ALLS Maca ’ mareo a MACALLOT (auSTRaum, PTY Unter 
lal ma 19 AMADA) LPNTE 


D 
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TRUCK 
MIXERS 








Available in several capacities, either with 
petrol or Diesel engine or power take-off. 
Quick and intensive mixing. 

Quick charging and discharging. 


HAZERSWOUDE HOLLAND 
P.O. Box 88 LEIDEN 

Over 40 ‘years’ experience in the construction 
of contractors machinery. | 
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Underreamed boring 


DOWN TO 110 FEET 


aye 


£ 






* & 
ee) 





Re with the 


~ Mc KINNEY 


Mobile Rig 





if you would like further details, please write te: 


4 [tame] company McKINNEY FOUNDATIONS LIMITED 


Manor Way, Boreham Wood, Hertfordshire. Telephone: Elstree 2854 
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advantages of using copper 
strips for sealing joints in 
concrete work. Copper 
is ductile, will not crack 
under repeated bending, is 
non-corrosive and is un- 
affected wet concrete. 
We ise in the supply 
of perforated copper strips 
of all required lengths and 
widths for expansion joints, 
and shall be pleased to 
submit prices against de- 
tailed specification. 


ALEX J. CHEETHAM LTD. 


MORTON STREET + FAILSWORTH - MANCHESTER 
Telephone: FAiLeworth 1115/6 


COPPER STRIP 


















Best Quality 


a DELIVERED BY ROAD OR RAIL 


CONCRETE |. BOYER 
AGGREGATES HOMERS OF 8.4 GA G8 


ESTABLISHED /8/0 





e IRONGATE WHARF, PADDINGTON, W2 
in all grades | capes 9ttep 











and the U.S.A. 





TABLES FOR THE DESIGN OF BEAMS AND 
SLABS ACCORDING TO B.S. CODE OF PRACTICE 


In response to many requests, the article and tables by Mr. Jacques S. Cohen, in this 
journal for August, 1957, have been reprinted together with an additional table. These tables 
enable any rectangular section to be quickly designed by both the elastic method and 
the load-factor method, and the relative economy of the results of each method of design 
can be seen ataglance. The price of the reprint is 4s. (4s. 34. by post); 1 dollar in Canada 


Concagts Pustications, Lrp., 14 Dartmouth Street, London, S.W.1 


No. 114, 1957 
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The Stamford By-Pass, officially 
Opened on the 31st October, 1960, 
by the Rt. Hon. Ernest Marples, 
M.P., Minister of Transport, in- 


volved the construction of a dual 
carriageway plus the reconstruc- 


tion of the A.1. at each end of the 
new By-Pass. Basic facts are as 
Total length 8} miles; excavation 


1,300,000 cubic yards, including 
420,000 cubic yards of rock; 


number of bridges 14; three loop 

| or slip roads 

| Once again, Monk experience 
8 and resources have completed 


ahead of schedule another 
section of our National road 
improvement programme. 





| 
i 
| 
} 








Consutting Engroeers wo the Micstry of Tromspert Messrs Surting Maynerd & Portners Architects for the Bridges Messrs f | Lenton & Pertners 
A. MONK & COMPANY LIMITED Warrington and London Offices at: Stamford, Hull, Middlesbrough 
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THE P.C.4 PUMPCRET 
CONCRETE PUMP 


CONCRETE BY PUMP AND PIPELINE 


Specifications: Two Sizes P.C.3 P.C.4 
Capacities per hour, approx. . . 20-24 cu. yd. 8-10 cu. yd. 
Range: 
Horizontal, approx. . . . . 1500 ft. 1250 ft. 
or Vertical, approx. . . . . 135 fe. 125 fe. 
RSS Biro ye 6” i.d. * Ld. 
Power required: Electric or Diesel 45 h.p. h.p. 


FOR HIRE 
(PUMPCRET) 


THE REGISTERED TRADE MARK OF 
THE CONCRETE PUMP COMPANY LIMITED 


Pompcret Hire Company Lip 


4 STAFFORD TERRACE, LONDON, W.8 


Telephone : Western 3546. Telegrams : Pumpcret, Kens, London 








Decemsar, 1960. CONCRETE AND CONSTRUCTIONAL ENGINEERING xlix 









STEEL 
REINFORCEMENT 


Sizes up to 1;’ 


WE CAN OFFER 
PROMPT DELIVERY FOR 
i” AND j{" DIAMETER 

* 


Delivery to 
Works or Site 


c. 





your lines 


ELBECK 


TRADING CO. (LONDON) LTD 








ISB COOMBE ROAD, NEW MALDEN, 
SURREY 


Telephone: Malden 8384 
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“STABIL’ BINDERS 


ARE GREAT LABOUR SAVERS 


In one simple action they fix reinforcing 
rods as though welded. No slipping. 
No “fiddling” with wire. No tools to 
get mislaid. Any workman can use them. 
Made in all sizes for binding 4-inch up 
to 1}-inch rods. Give “Stabil” Binders 
a trial and judge for yourself. 


@ SEND TO-DAY for demon- 
stration samples and prices. 


HUNTLEY & SPARKS L” 


DEBURGH RD., S. WIMBLEDON, S.W.19 
Phone: Liberty 2446 
ETS SCT GEREN Rt 


| 





wooD 
MOULDS 


for PRECASTING 


EXTREME ACCURACY 


ALL ALL 
TYPES SIZES 


25 years’ experience at your service 
ARCHITECTURAL SPECIALISTS 
AND MODEL MAKERS 


LAWS & SON (STAINES) LTD 


(CONTRACTORS TO H.M. GOVERNMENT) 
Langley Road Works, Staines, Middx 








Telephone : Staines 53700 
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Trent Gravels 
10,0060 tons per week 


Washed & Crushed |} in. to 3 in. 


We are the leading suppliers of high-class concrete 
sehen evaranvend meced ond hone pects pre 
TRENT GRAVELS LTD 


ATTENBOROUGH 
Telephone : Nottingham 25 4255 











“CONCRETE SERIES” 


BOOKS on CONCRETE 


For « complete catalogue giving prices in 
sterting and dollars, send « postcard to : 


CONCRETE PUBLICATIONS, Led. 
14 Dartmouth St, London, S.W.! 
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RICHARD HILL LTD. designed the reinforced 
concrete foundations, frame and floors of the 
Kingston Technical School, Jamaica, and 
supplied all the reinforcement-bars and fabric. 





RICHARD HILL LIMITED 
REINFORCED CONCRETE ENGINEERS 
HEAD OFFICE & WORKS: MIDDLESBROUGH, YORKSHIRE, ENGLAND 

Branch Design Offices: London and Jamaica 
A MEMBER OF THE FIRTH CLEVELAND GROUP 











CRC 25 ME 
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eames) Coff lock 


SCAFFOLDING 








| JUST SLOTS TOGETHER ! | 














Lightweight frames are made of high-grade steel and struc- 
tures are rigid and absolutely safe, as all weight is taken on 
the upright members. ‘Self-Lock* can be used for interior 
and exterior jobs. Towers are built simply by adding 
frames until the required height is reached. Two men can 
erect a 20 ft. tower in 3 minutes. 

Send for illustrated brochure describing how ‘Self-Lock’ 
saves you time and labour. 


MILLS SCAFFOLD CO. LTD. 
Head Office: Trussiey Works, Hammersmith 
Grove, London W.6 (Riverside 3011) 


THERE’S NO LIMIT TO THE SUPPORT YOU CAN GET FROM §USERES 








maximum light minimum cost 


Litex roof lights give a very high transmission 
of light—up to 92°,—and are easily and 
quickly handled and fitted. A full range of 
standard jurm metal ventilators, curbs and 
liners are available for use with L.1rex roof lights. 


+. 
i LAMINATED FIBREGLASS 
. 
Li C wa roof lights 
LrTex roof lights with their glass fibre reinforced construction can be used with 
advantage in many places where conventional lights would be impracticable 


or too costly. Virtually unbreakable, heavy packing is unnecessary allowing 
quick and easy handling on site. 





LITEX spherical roof lights 





LITEX rectangular roof lights 
Litrex roof lights are ideal for use in schools, hospitals and other buildings 
where absolute safety is required—they will not shatter and cannot support 
combustion. The plastic will not creep, nor become brittle with age or very 
hot temperatures. 


Ltrex roof lights are not attacked by smoke or fumes from most industrial 
processes, and may safely be used in factory and workshop buildings. 





For further information about Litex roof lights please write to LITEX lantern lights 


LENSCRETE LIMITED Queens Circus London SW8 telephone MACaulay 1063 
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Structural Concrete 


KURT BILLIG 


Following Professor Billig’s previous books Pre- 
stressed Concrete and Precast Concrete, this present 
work aims at providing a Minor Encyclopaedia on 
Structural Concrete within a single volume. 


, The layout of the book follows the scheme 


MACMILLAN & CO LTD ST MARTIN'S STREET WC2 


established by its predecessors, with materials, 
design, and construction dealt with in that order. 
Most of the important works, reports and articles 
dealing with concrete and published in any of the 
main languages have been used in the form of 
abstracts, summaries, or quotations, and full 
advantage has been taken of available Codes of 
Practice, text-books, handbooks, and especially 
of research reports. Extensive references to many 
sources of information are attached to the various 
chapters, thus providing a complete coverage of 
Structural Concrete. 


Over 1000 pages, 164 figures, 75 photographs, 
113 tables. 84s. 
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makes the best concrete... 


Sealocrete Air Entraining Agent in concrete mixes 


IMPROVES flow, compaction and imperme- 
ability of concrete; resistance to sulphate and 
frost attack; pumping without segregation ; 
coverage of reinforcement; density and 
smoothness, workability; riding qualities of 
concrete roads. 

REDUCES water-cement ratio; vibrating and 
placing time by half ; segregation and bleed- 
ing; wear on mixing and placing plant; 
green breakages and gives sharp corners; 


manufacturing costs. 


SEALOCRETE PRODUCTS LIMITED 


ATLANTIC WORKS ‘ HYTHE ROAD’ LONDON N.W.10 
Telephone: Ladbroke 0015/P.B.E. 
Telegrams : Sealocrete, Wesphone, London 
Cables: Sealocrete, London 





& 
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Only the best is good enough 
SELSET RESERVOIR FOR TEES VALLEY AND 


CLEVELAND WATER BOARD 


Concrete incorporating Sealocrete Air En- 
training Agent pumped approximately 1200 
feet through re-mixer up hillside. 
Contractors: Balfour Beatty & Co. Ltd. 


Consulting Engineers: Edward Sandeman. 
Kennard & Partners. 








The | 
BAR BENDERS 


are made in capacities up to 
2° diameter. Several bars can 
be bent simultaneously. 


MAIN FEATURES 
Model 18.900 


Two turntables revolve simultaneously. 
The fast at more than 10 r.p.m. enabling 
at” hook to be bent im 3 seconds. 


ae Bars are fed into the machine 
from left or right: hooks are made 
clockwise or anti-clockwise. 


Automatic Stop: ‘Turntables can be set 


to stop automatically at any angle to an 
accuracy of 4%”. 


Maintenance negligible. All bearings are ball or roller throughout. Gears are of steel and precision 
cut. All shafts, even the slowest, ure fitted with grease-packed ball bearings. 


Fitted with either electric motor, gasoline engine or diesel engine. 
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LACO BAR BENDING 


AND CROPPING MACHINES 


The BAR GROPPERS 


in all capacities up to 2” diameter, provide the quickest 
and safest method of site cropping. 


MAIN SEATURES 


Oil is circulat. ‘= | «ed circuit and, whilst machine 
is im operation, alyuneant positive lubrication 1 
assured. 


No damage results from lack of oil and no special 
servicing required. If foot pedal is depressed when 
no bars are placed between cutting blades, the 
blades will automatically stop, thereby assuring a 
very important safety feature because no cut can 
be made involuntarily. NO OPERATOR HAS EVER 
BEEN INJURED BY THESE MACHINES. Machines 
available at prices lower than any other manu- 
facturer in the World. Capacities from 14° up to 
2° diameter. 


PROMPT DELIVERY AVAILABLE 


} Street HO 


40i0d S 


LAWLER 4 = -1- oe Oe ole Pee iy > 


Full details from 
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homogeneous fibreboard expansion joint filler 


in Great Britain 





+++ Also available tn 3", 4", 44° 
thicknesses 
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available om reques! ‘ — 

Standard Sives ’ it is impreguated by a new solvent 

Lengths SEES: injection process with a low volatile high 

and 10 feet residual biader guaranteeing saturation 

Widths: From T to of all Ghres. 

Spec iat ond shape & 

ee It will not when wet because 
of its water and high wet 
streagth. 
Resilex is not laminated or otherwise 
amt — yy - oan 
cad can be delivered. Ie 


ohh POWELL DUFFRYN TIMBER INDUSTRIES LIMITED 
Queensferry, Chester Telephone: Hawarden 2001/4 
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AB MOULDS 





CAN BE RELIED UPON TO 
GIVE CONSISTENT SERVICE 
OVER MANY YEARS 





The above illustration of a standard 
garden edging mould shows the tough 
construction of our moulds, which 
reduces expenditure on maintenance 
and constant replacement of moulds 
of less robust design. 


A.B. MOULD &CONSTRUCTION CO., LTD. 


VULCAN WORKS, VULCAN WAY 
NEW ADDINGTON, SURREY 
Telephone : Lodge Hill 2347 Telegrams : Abmould, Croydon 
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BELCON-- CK 
ABELSO 


ENGINEERS) LTD. 





SHELDON BIRMINGHAM 26 











Concrete pouring aktpe bottom 
G@echarge 16 oo. 1 te FT) co 


‘DANDRIDGE’ 


for the best in 


STEEL 
MOULDS 


DANDRIDGE CRAFTSMANSHIP of every description for precast concrete work, 
produces first-class moulds, accurate including Pipe Moulds of all types and sizes, and 


in every detail, to give precision pro- Moulds for Structural Members, etc. 
duction, cost economy and long service. 








DANDRIDGE SERVICE, well known ESTABLISHED 1849 


ct home and abroad, wilt weicom We & A. DANDRIDGE LTD 
your inquiries and promptly attend to 
your requirements. CREEKSIDE DEPTFORD LONDON, S.E.8 


TiDeway 1451 (4 lines Janadand, Green, London 
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INTERNAL VIBRATORS 
without flexible drives 


Now fitted with overload and anti-single-phase switches. 


This new internal vibrator dispenses with the use of flexible drives. It has 
a frequency of 12,000 r.p.m. which, combined with amplitude, provides 
exceptional compaction of very harsh mixes. Vibrators of varying sizes, 
together with single- and multi-tool generators (Petrol, Diesel, and Electric 
drives), make this the most versatile range of internal vibrators so far 
available. It is in full production, and has already proved of considerable 
value to Contractors, Builders, and Precast Concrete Makers. Complete 








rs details of these and the range of Allam Vibrating Equipment will be sent 
me on request. 
E-P-ALLAM € CO. LTD. 
'D LONDON: 132-135 Sloane Street, S.W.1. - Telephone: Sloane 9976 (5 lines) 
Werks : Southend-on-Sea Tel.: Esstweed 525243 
.E.8 AGENTS & DISTRIBUTORS : Strangford Ltd., Belfastand Dustin; A.Gunn& Co. Led., Altrincham, Ches.; ©. 1. Davies Ltd., Port Talbot, 
Glam. ; J. Lewis Peeeiewy) ies. Sexton, Span oats eT toe York Road industrial Estate, W. . Yorks; 
rndon John Rout ., Neweastie-on-Tyne; W. R. Selwoed, Ltd., "s Ford, Southampton; J. A. McAra & Co. Lad., Glasgow; 
Medern Plant Sales Ltd., Oldenbury, Worcs. 
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The world's most popular portable (RXUTE ae a0 \4 Nh ae) 0e) 









PORASTLO 


Ghosee from 2 range of 11, 15, 20 and 30 ton models 
te sail your precise requirements. fully estematic 
press bettes operttion provided for large und conliseees 
conereting operations by the eddition of the Astolend 


Write or ‘phone today for full details 
or ask for a technical representative 
te call. 


PORTASILOS from £365 
Available for HIRE 











PORTASILO LIMITED 


LAWRENCE ROAD GREEN LANE HOUNSLOW MIDOLESER- Telephone HOUNSLOW 6452/5 
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EDITORIAL NOTES 


Radioactive Isotopes in the Concrete Industry. 


THE civil engineering, building and allied industries are often thought to be 
backward in adopting new ideas and developments. This is hardly true in the 
narrow field of the use of radioactive isotopes. Isotopes are forms of an element 
having the same chemical properties, but differing in the number of neutrons 
contained in their atomic nuclei. A radioactive isotope is one which is radio- 
active naturally, or has been made radioactive by changing the number of neutrons 
in the nucleus by irradiation in an atomic pile or by bombardment in a cyclotron. 
Radioactive isotopes used as sources of radiation are becoming increasingly 
common and are applied in many industrial activities, and have been or can be 
used in the construction and testing of concrete structures. They are in general 
use in jndustry to measure or test properties of materials or to detect the presence 
of constituents not visible to the eye or readily detectable in other ways. 

The density of the concrete in a structural member can be determined by 
applying a source of radiation close to the surface of the member and measuring 
the radiation reflected. The stream of radiation penetrates the concrete and 
collides with, and is reflected from, the atoms of the materials of which the concrete 
consists. The greater the number of atoms the greater the amount of radiation 
reflected from the atoms, and the amount so reflected is therefore a measure of 
the density of the concrete or of the thickness of a piece of concrete. The operation 
of some instruments depends on the property of materials to reflect radiation. 
Other instruments containing radioactive isotopes are used in radiography in 
place of X-ray equipment which may be unwieldy and unable to be used in 
restricted positions. An apparatus utilising radioactive isotopes is small, generally 
portable, and independent of supplies of electricity or water. 

Instruments employing radioactive isotopes are particularly advantageous in 
research and testing because of the ability of radiation to penetrate solids, and 
provide information continuously about the interior, without destroying the 
sample. A high degree of accuracy is possible and much smaller quantities of 
radioactive isotopes can be measured or detected than is possible by chemical 
analysis. The accuracy of some of the instruments using radiation is such that 
a film of material only fifteen atoms thick can be measured. 


December, 1960. 


429 














RADIOACTIVE ISOTOPES. CONCRETE) 


Apparatus employing radioactive isotopes has been used to determine the 
position of the reinforcement in concrete structures, and to examine the efficiency 
of welds and of grouting in cable ducts in prestressed members. The use of 
radiography to detect defective grouting is the subject of a report entitled ‘‘ The 
Application of Gamma Radiography to Concrete '’ by J. A. Forrester and issued 
by the Cement and Concrete Association. The source of radiation for the experi- 
ments described in this report was a cylinder of radioactive cobalt (*°Co) of 275 
millicuries strength which was placed 18 in. from a sensitive film. The thicknesses 
of the concrete members were 5 in. and 6 in. requiring exposure for 55 minutes 
and 65 minutes respectively. The resulting pictures indicate clearly the parts 
of the duct where there is little or no grout. 

In other instruments, radiation is used to measure the moisture content of 
soil at the surface or within narrow boreholes. Similar instruments can be used 
to measure the water content of concrete. The accurate alignment of points on 
opposite sides of concrete walls and other slabs is possible, as is done in the case 
of steel plates in the ship-building industry, by passing a beam of radiation 
through the slab from a point on one face ; a detector at the other face indicates 
the point at which the beam leaves the wall and so establishes the position of 
the point on the hidden face. 

A property of the radioactivity of an isotope of which much use is made is 
its indestructibility by physical means. The radioactivity is not affected by 
heat, pressure, vibration, dampness or such phenomena. Because of this, radio- 
active isotopes may be mixed with materials in industrial processes to trace the 
progress of the materials through various stages of processing such as firing the 
raw materials of cement in a kiln, or crushing and grinding in a mill. The effi- 
ciency of mixers can be tested by including radioactive isotopes in the materials 
and measuring the dispersion of the isotopes. The exact time required to mix 
materials sufficiently can be determined and might save prolonged mixing of 
concrete, but it is doubtful whether the cost of such an investigation in practice 
would be worth while. Another example of this application is the tracing of the 
passage of cement grout through a duct or in a joint. A small quantity of a 
radioactive isotope is mixed with the grout which is then pumped in the usual 
way into the duct or joint. The progress of the grout is traced by means of a 
detector. Since the “ half-life ” of the radioactive isotope used for such a purpose 
is only a few hours there is said to be no lasting danger. 

In common with some other industrial operations the use of radioactive 
material is accompanied by certain hazards, but as with other risks, these may be 
overcome by taking reasonable precautions. Radioactive isotopes can be divided 
into two classes from the point of view of safety. The first comprises sealed 
sources of radiation the risk of which is external radiation. The second comprises 
unsealed sources the danger of which is due to inhalation, ingestion or skin absorp- 
tion of radioactive material, and constitutes external and internal radiation 
hazards. 

The protection against external radiation is by shielding or distance. 
Methods of protection against internal radiation are similar to those of other 
industrial toxic materials. In each case the aim is to ensure that a person is 
subjected to as little radiation as possible and that the amount received never 
exceeds the amount regarded by the International Commission on Radiological 
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RADIOACTIVE ISOTOPES. 


Protection as ‘‘ not expected to cause appreciable bodily injury to a person at 
any time during his lifetime ” 

The United Kingdom Atomic Energy Authority is interested in increasing 
the use of radioactive isotopes in industry in this country and has established an 
advisory service to assist those who are interested in the use of these substances, 
to determine the most suitable isotope and to devise new means of application. 
Instruments designed by the Authority are available for industrial users. 


Acoustics and Building. 


Tue British Standards Institution continues to pour out codes of practice and 
in the past twelve months or so there have been at least five of interest to the 
building and civil engineering industries. The latest publication* deals with 
noise abatement as related to the planning and construction of buildings. It 
is a matter of some seriousness, and one that raises a problem which is not easily 
solved, that the increasing intensity of noise in many facets of life to-day and 
the currently decreasing weights of components and cladding of modern build- 
ings are opposing tendencies, because the sound-insulating properties of a structure 
decrease as the weight decreases. 

It is important to differentiate between sound absorption and sound insula- 
tion. A material is a good absorber of sound if it has the ability to absorb and 
not to reflect sound; lining a room with a good sourid-absorbing material will 
reduce the amount of noise within the room, but may not affect the amount of 
noise passing out of the room through the walls and other components. In 
general, lightweight acoustic tiles are sound absorbers but do not provide a barrier 
to the passage of sound. A material which is a good insulator of sound is one 
which provides such a barrier, and the best and cheapest insulators are heavy 
structural materials; in this respect ordinary concrete is rated highly. Attempts 
to make, concrete of exceptionally great weight, such as by using steel shot as 
aggregate, generally result in a more expensive material, although of high sound- 
insulating value, and the extra cost is only justified in special cases such as the 
construction of sound-proof laboratories as has been done at the Building Research 
Station, where a weight of about 3 cwt. per cubic foot of concrete is obtained. 

The Code comprises over a hundred pages into which is packed much inform- 
ation on the subject of acoustics. The contents vary from generalisations, such 
as that noise is more of a nuisance at night than during the day, to tables of 
useful practical data on the noise-reducing value of various types of building com- 
ponents. From these data it is seen that walls and partitions of clinker blocks, 
dense-concrete blocks, or ordinary concrete, and floors of concrete are superior to 
most other materials or combination of materials as regards sound-reducing value. 

That engineers and architects require training in the subject of acoustics 
in building is borne out by experience, and notably by the example of a failure 
in this respect of a new and expensive school, a report on which was given recently 
in the press. Whether application of the recommendations of the Code will 
completely solve most problems of this nature is questionable, but it cannot be 
said that engineers and architects have not now available a guide to how a problem 
should be tackled in principle if not in all cases in detail. 


* British Standard Code of Practice CP 3, Code of Basic Data for the Design of Buildings: am geek - (1960). “ Sound 
Insulation and Noise Reduction.” (Obtainable from the British Standards Institution. 
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BOOK REVIEWS. 


CONCRETE 


Book Reviews. 


“A Course of Reinforced Concrete 


Design.” By T. J. Bray. (London 
Chapman & Hall, Ltd. 1960. Third 
edition. Price 63s.) 


Tue text of the new edition of this well- 
presented book has been rewritten where 

necessary to conform to the British 
Standard Code of Practice No. 114 (1957). 
but in the main the subject matter is in 
the same form as in the previous edition. 
The treatment of simple problems, such 
as slabs spanning in one direction, is fairly 
comprehensive. Other subjects, such as 
slabs spanning in two directions, com- 
bined bending and compression, and 
arches, are dealt with in a more superficial 
manner. Most of the calculations are 
based on the modular-ratio method of 
design; the load-factor method is dealt 
with briefly and appears to be included 
as an afterthought. The book, which is 
well illustrated, is recommended for those 
requiring an elementary treatment of the 
principal features of reinforced concrete 
design but, to this reviewer, the book 
seems to waver between an attempt to 
be a students’ text-book and the pro- 
vision of a set of design charts for detailers. 


S Sam Book for Civil Engineers. Vol. 1. 
” By Elwyn E. Seelye. (Lon- 
don: Chapman & Hall, Ltd. Third edition. 
1960. Price {9 12s.) 
Tue third edition of the first volume of a 
three-volume work follows the large 
format and tabular presentation of the 
previous editions, but much new matter, 
especially in the sections on concrete, 
roads, airports and bridges, is incorpor- 
ated. Where the data are regional, they 
apply mainly to practice in the U.SA., 
but otherwise the information, particu- 
larly that dealing with framed structures, 
is of general application. 


“ Praktische Schalenstatik,” Vol. 1. By 
J. Born. (Berlin: Wilhelm Ernst & Sohn. 
1960. Price 50 D.M.) 

THE membrane theory is described from 

first principles and the methods of 

calculation are derived for shells of 
cylindrical, conical and spherical shapes. 

Although the book, which is in the 

German language, deals exhaustively with 

the mathematics of this type of shell 

structure, only a small portion of the 
analysis appears to have practical signifi- 


432 


cance. This disadvantage may be over- 
come in the second volume. A graphical 
method is described which is suitable for 
any shell the shape of which is a surface 
of revolution subjected to vertical, hori- 
zontal and wind loading. Chapters are 
devoted to deformations arising from 
membrane action, bending of shells which 
involves hyperbolic differential equations, 
the effect upon a circular wall of a non- 
uniform rise of temperature, and the 
design of ring beams in structures com- 
posed of spherical, cylindrical or conical 
elements. Six numerical examples are 
given of cylindrical and conical tanks. 


“ Stahlibeton Tabellen.”” By K. Hofacker. 
(Zurich: Verlag Leemann. 1960. Price 
15 Swiss francs.) 

Aout sixty tables are given which, with 
the numerous explanatory examples, 
should be of considerable use to designers 
of reinforced concrete rectangular beams 
and tee-beams when calculating in the 
metric system, although many of the 
factors are non-dimensional and are there- 
fore of wider application. Some of the 
tables are applicable to columns subjected 
to bending. 


Books Received. 


“The Design of Modern Steel Struc- 
tures.” By L. E. Grinter. (New York: 
The Macmillan Co. 1960. Second edition. 


500 pages.) 

This book deals with the design of 
steelwork in accordance with the latest 
practice in the U.S.A. 


“ Surveying.” By A. H. P. Gillett. (Lon- 
don: The Sunday Times. 1960. Price 
35. 6d.) 


A paper-back in a series of career books 
and dealing in a popular manner with the 
work of various types of surveyors. 

“ Bestimmungen des Deutschen Auss- 
chusses fiir Stahibeton.” (Berlin: Wil- 
helm Ernst & Sohn. 1960. Seventh 
edition. Price 19.80 D.M.) 

A compilation of upwards of thirty | 
German regulations applying to rein- 
forced concrete. 

“Mobile Tower Cranes for Two and 
Three-storey Buildings.” (London: 
H.M.S.O. 1960. Price 4s. 6d.) 
Illustrated account of uses of rail- 

mounted and crawler-track cranes with 

notes on costs and site experience. 
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TESTS OF JOINTS IN PRECAST MEMBERS. 


Tests of Joints Subjected to Bending and 


Shearing in Precast Members. 
By W. J. LARNACH, M.Sc., A.M.1LC.E. 


JorIntTs in reinforced concrete members are usually at or near the planes of contra- 
flexure to avoid large bending moments acting at the joints. However, it would 
be convenient to have a wider choice in the possible position of joints, and for 
this a knowledge of their resistance to bending is required. Mr. C. H. Dobbie 
and Mr. R. L. ‘Wajda “ have described the behaviour of one type of joint sub- 
jected to bending. The present article describes the behaviour of beams with 
several types of joint, comparing them with equivalent beams without joints, to 
assess the efficiency of the joints in transmitting bending moments. 

The cross-section of all members tested was 6 in. by 6 in. A shallow beam 
wus chosen since it was felt that the conditions are more severe for such members. 
A mould ro ft. long enabled a non-jointed beam about 5 ft. long and the two 
components of a beam with joints, and of the same total length, to be cast 
simultaneously. 

The specimens were cast on their sides, and were of 1 : 7 concrete with aggre- 
gate of ? in. maximum size and a water-cement ratio of 0-64. Compaction was 
by vibration. At the same time 6-in. cubes were made for compressive-strength 
tests; a cube-strength between 4000 and 5000 Ib. per square inch at twenty-eight 
days was aimed at. All concrete was cured under water at 14 to 18 deg. C. 


Details of the Joints. 


The joints tested and the type of loading employed are shown diagrammatic- 
ally in Fig. 1, and Fig. 2 gives details of the reinforcement and connections. 
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Fig. 1.—Types of Joint and Results of Tests. 
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Fig. 2.—-Reinforcement Details. 


Holes for connecting bolts were formed by placing bars of appropriate diameter 
in }-in. plates separating the components of the beams. The bars were in thick 
rubber sleeves which were extracted when the moulds were stripped, enabling 
the bars to be easily removed, and leaving holes in the components correctly 
registered. Figs. 3(a) and (b) show the details of the separating plates and 
reinforcement for joints 2 and 4. 

The dowels for joint 3 were cast integrally with one component and, passing 
through a }-in. separating plate, projected into a cavity formed in the other 
component. To avoid premature failure due to shearing, all specimens were 
provided with }-in. diameter stirrups. 


Assembly of Beams with Joints. 


After curing, each pair of components was clamped together in proper align- 
ment whilst the space formerly occupied by the separating plate was filled with 
a mixture of 1: 4 high-alumina cement and sand, having a water-cement ratio 
of o-4. Where necessary, mild-steel bearing pads, $ in. thick, for the connecting 
bolts were embedded in a similar mortar. After the mortar had gained sufficient 
strength the joint was completed by inserting and tightening the bolts. Joint 3 
required the use of grout, which was injected under pressure. 
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VESTS OF JOINTS IN PRECAST MEMBERS. 





(a) Joint Type 2. (b) Joint Type 4 
Fig. 3. 


Testing. 


For each type of joint, a beam with a joint and a corresponding beam without 
a joint, were tested. The beams were freely supported at a span of 4 ft. 6 in. 
Equal concentrated loads were applied at 2 ft. centres as shown in Fig. 1. The 
joints were central in the zone of constant bending moment. Conditions for 
joint 6 were changed, to introduce high shearing forces at the joint. Electric 
resistance strain gauges were affixed to all connecting bolts. All deflections were 
measured at sections corresponding to the centre lines of the joints. 


Results. 


Since the strength of the concrete of each pair of specimens was not con- 
stant, the “joint efficiency’’, which is the bending strength of a jointed beam 
divided by the bending strength of a plain beam, has been determined in each 
case for purposes of comparison. Cube-strengths and joint efficiencies are shown 
in Fig. tf. 

Joint 1.—Failure was expected either at the section weakened by the pres- 
ence of the bolt hole, or at the sharp corner where the cross-section changed 
abruptly from half the depth of the member to the full depth. In fact, flexural 
failure occurred in the latter position, with simultaneous bond-failure of the 
poorly anchored reinforcement at the joint. 
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Sending Moment ~ toa -/. 
Fig. 6. 


The part of the beam which is about 3 in. deep at the joint can be treated 
as a “steel beam”, for which the bending moment causing failure M, = Atya, 
in which A = areas of reinforcement in tension and compression = 0-785 sq. in., 
t, = yield stress in reinforcement = 18-0 tons per square inch by test, a = lever 
arm = I-25 in. approximately; whence M, = 17-7 in.-tons. 

The early bond-failure probably explains why the experimental ultimate 
moment was rather less than the calculated figures. 

The increase of load occurring on the }4-in. connecting bolts is shown in 
Fig. 4. An initial load of about 1 ton was induced in the bolts. The load on 
bolt 2 changed very slightly, whilst significant increases in the load on bolt 1 
occurred, particularly as failure was approached. Central deflections were signifi- 
cantly higher for the beam with joints (Fig. 5). 

Joint 2.—The changes incorporated in this joint were an attempt to remove 
the sharp corners and changes of section of joint 1 and to encourage a failure 
to occur at a deeper section. Also, to avoid a bond-failure, satisfactory anchorage 
was provided for the reinforcement (Figs. 2 and 3). 

Failure again occurred where the effective section was about 3 in. deep, 
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Fig. 7.—Joint Type 5 after Failure. 


that is at the centre line of the joint. The simplified actions at the joint are 
shown in Fig. 6(d). The ultimate moment of the over-reinforced section at failure 
is given by 
M,, = 4u.bd*? = }(0°85 x 3830) x 6 x 1°88? = 10-3 in.-tons, 
in which «, is the cube-strength. 
Load 7, on bolt 1 at failure = 3-48 tons, 
M = M, + (T, X 2) = 17°26 in.-tons. 
This compares well with the experimentally-determined moment causing failure 
of 18-0 in.-tons. The load on bolt 2 is sensibly unchanged during the test, whilst 
the tension in bolt 1 increases to a value almost equal to the yield load of 3-53 
tons [Fig. 6({a)}. Also, the stiffness of the beam with joints is considerably less 
than that of the plain beam [Fig. 6(b)). 

Joint 3.—Failure was initiated due to the failure of bond of the dowel bars 
in the grouted half of the joint. 

The load-deflection curve (Fig. 6(d)| shows a high residual deflection on 
unloading from about 11 in.-tons. It is possible that this is an indication of slip- 
ping of the bars at low bending moments; nevertheless, the deflection curve 
on re-loading above 11 in.-tons appears to conform well with the initial part 
of the curve. The deflections of the jointed and plain beams are more nearly 
equal than those for joints 1 and 2. Though the efficiency of the joint is high, 
it is considered that it might be improved by the use of deformed bars and grout of 
higher quality. 

Joint 4.—The plates were adequate to develop the full estimated moment 
of resistance of the plain beam, without causing bearing failure with }-in. con- 
necting bolts. 

Under test the joint was 100 per cent. efficient, since failure actually occurred 
outside the joint. However, cracking did occur on both sides of the joint at 
the weakest concrete sections, that is, those containing two bolt holes. The 
central deflections of the beam at the joint were about 1-5 times those of the 
plain beam. 
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Fig. 8.—Joint Type 6 after Failure. 


Joint 5..-In an attempt to increase the efficiency of joint 2, the number 
of connecting bolts was increased to three, and their diameter to } in.; an initial 
load of about 1°75 tons was induced in each bolt. The area of main reinforce 
ment was slightly greater than that for joint 2. The load on bolt 2 was again 
little changed, whilst the load on bolts 1 increased steadily with increasing applied 
moment. Deflections at the joint were 2-4 times those of the plain beam at half 
the moment causing failure, and 5-8 times at failure. The joint failed in line 
with bolts 1 (Fig. 7), where the calculated ultimate moment was 25-4 in.-tons; 
the actual moment causing failure was 30 in.-tons, 

Joint 6.-The details of the jointed and plain beams were exactly as for 
joint §. The loading conditions were amended to introduce a high shearing force 
at the joint (3-9 tons at failure). The failure is illustrated in Fig. 8, which 
shows that it is confined to the upper part of the joint. 

The behaviour of the joint was similar to that of joint 5 with respect to 
deflections and change of load on the bolts. 


Conclusions. 


The following conclusions were reached for the series of beams tested. The 
introduction of a joint materially reduces the stiffness of a beam. Joints 3 and 4 
affected the stiffness least. In bolted joints a significant change in load appears 
to occur ocly on those bolts (bolts 1) situated in the “ top half” of the joint. 
The loads in bolts 1 can approach the yield values. If large bending moments 
are to be transmitted with this type of joint it would clearly be wise to use 
high-tensile bolts, which would permit the use of large initial clamping forces, 
whilst avoiding the possibility of premature failure of the joint due to early 
yielding of the bolts; also the effective area of concrete would be increased due 
to the use of smaller bolts. 

The efficiencies of the square and sloping scarf joints, 1 and 2, with two 
bolts were practically the same as that found by Mr. C. H. Dobbie and Mr. R. L. 
Wajda. (It should be noted, however, that the efficiency they determined was 
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based on an estimated plain-beam strength and not on an experimentally deter- 


mined figure.) 





TESTS OF JOINTS IN PRECAST MEMBERS. 


The use of more and larger bolts (joints § and 6) can increase the 


efficiency to about §0 per cent., which would seem to be about the limit for this 


form of joint with mild steel bolts. 


The presence of a considerable shearing force (joint 6) did not appear to 


affect the efficiency of the sloping scarf joint. 


It is suggested, however, that 


additional reinforcement against shearing would be desirable in the region of 
joints under the action of shearing forces. 
Extremely high efficiencies can be achieved with dowelled and butt joints 


(joints 3 and 4). 


These joints would probably be more difficult than the others to 


make on site, but may be economical if the transmission of higher bending moments 


were necessary. 


The efficiency of all joints, except the dowelled joint, may be expected to 
be rather less than those in these tests if, for the sake of appearance, the cover 
plates and bolt bearing plates were to be embedded in the beams. 

The strength of the sloping scarf joints with three bolts can be estimated 


using the formula M, 


}u.bd* for the over-reinforced joints at failure. 


The beams were manufactured and tested in the Department of Civil 
Engineering of the University of Bristol. 


1 —C. H. Dona and R. L. Waypa 
Constructional Engineering, April 1956 


* Joints in Precast Frames.” 


Concrete and 


The Use of Strand for Prestressed Concrete. 


At a recent meeting of the Prestressed 
Concrete Development Group at Cardiff, 
Mr. E. W. H. Gifford made the following 
comments on the use of strand for pre- 
stressing concrete. 

In post-tensioning, stranded cable has 
the advantage that it allows a greater 
concentration of force than parallel-wire 
cables. This can lead to the design of 
slimmer concrete sections and to greater 
eccentricities of prestressing force, thus 
reducing the total force required. The 
labour in assembling and tensioning the 
cable can also be reduced. Another 
advantage is that machined steel saddles 
can be used and considerably reduce 
losses due to friction. A disadvantage is 
that the cost, per ton of available pre- 
stressing force, is greater for strand than 
for wire and generally the prestressing 
equipmentisheavier, Strand is most suit- 
able for heavily loaded beams of long span. 
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Anchorages should prevent the inner 
wires from slipping relative to the outer 
ones and should not impart such stresses 
to the wires that some are broken by a 
combination of shearing and tension. 
Moreover, the fixing of the anchorage to 
the strand should be a simple operation 
and the split-wedge type of grip with a 
steel barrel appears to be most suitable 
By using machined steel saddles at the 
places where cables change direction 
losses due to friction can be as low as 
5 per cent. even with long cables, Strand 
is normally delivered in 4300-lb. reels and 
is generally easier to handle than the 
equivalent parallel-wire cable, 

Pretensioned strand may be used 
economically in small precast units if the 
units have been designed specifically for 
stranded cables and if the prestressing 
bed is suitable. 
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MULTIPLE-STORY WAREHOUSE. 








Fig. 1. 
(See facing page.) 
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MULTIPLE-STORY WAREHOUSE, 


Prestressed Precast Concrete 
Multiple-story Warehouse. 


A SYSTEM used in Poland for the construc- 
tion of warehouses and factories com- 
prising precast columns and slabs, was 
described in this journal for November 
1959. Prestressing has been applied to 
this standard system in the construction 
of a warehouse at Whoclaweck. The 
main precast members and their assembly 
are described in the previous article and 
are shown in Fig.1. In the warehouse at 
Whloclaweck the floors are prestressed in 
two directions at each story to provide 
continuity 


dead and imposed loads, so that under 
working conditions each floor acts as a 
series of cantilevers from the columns. 


Tests. 


A test structure was erected near by 
and loaded with aggregate to 1-8 times 
the imposed load of 1500 kg. per square 
metre (307 Ib. per square foot) for which 
the structure was designed. Cracks 
which formed in the ribs of the square 
floor member and a deflection of 0-3 cm. 
(o-12 in.) at the centre of the panel were 





Fig. 2.—Erecting Precast Members. 


Prestressing. 

Two grooves were cast in the upper slab 
of the polygonal floor members so that, 
when the members were in place, pre- 
stressing cables could be laid in the 
grooves and extend completely across the 
building close to the faces of the columns 
(Fig. 1). The prestressing cables each 
comprise twelve 5-mm. (0-2-in.) wires and 
were prestressed by a method similar to 
the Freyssinet method and anchored 
against square steel plates embedded in 
U-shape members (Fig. 4) at the edges of 
the building. The tension in the cables 
is such that there is no positive bending 
moment at mid-span under the action of 
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the only signs of overloading. Tests on 
this structure indicated that, due to the 
shape of the ribs and the precast column- 
head, some load was transmitted to the 
column by arch action 


Construction. 


fhe columns are at intervals of 6 m 
(about 19 ft. 8 in.) in both directions 
The column-heads were first set on the 
columns and the polygonal floor members 
placed in position (Fig. 2). The square 
floor members were then placed in 
position and the joints between all the 
precast members were concreted. The 
prestressing cables were then laid in 
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Fig. 3.—Erection of Precast Wall Panels. 


grooves in the slab and were tensioned. 
Reinforcement of 4:5 mm. (% in.) dia- 
meter was placed over the cables and 
covered with a layer of cement mortar 
embedding the cables. 

Precast wall panels (Fig. 3) and brick- 
work formed the external walls. The 
stair-wells and lift-shafts pass through 
the floors in place of some of the square 
floor members. All the precast members 





Fig. 4.—Cable Anchors in Precast 
Members. 


are about the same weight and were set 
in place by means of a tower crane of 


~ 45 t.-m. (145 ton-ft.) capacity. 


The materials used per square metre of 
floor area are as follows: precast concrete, 
o-I cu. m.; prestressing wire, 1-2 kg.; 
insitu concrete, 0-03 cu. m.; reinforce- 
ment, 11 kg. The materials used for 
each square yard of floor are: precast 
concrete, o-11 cu. yd.; prestressing wire, 
2°21 lb.; cast-insitu concrete, 0-033 cu. 
yd.; and reinforcement, 20-25 Ib. 

J. Draguila, W. Panorski, and W. 
Zalewski collaborated in the design with 
the Standard Designs Bureau for Indus- 
trial Buildings of Poland. 


FIFTY YEARS AGO. 


From “‘ CONCRETE AND CONSTRUCTIONAL ENGINEERING "’, December, rgrto. 


A Concrete Barge. 








— 
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Cross Secrion a 





“ The barge illustrated was constructed by the licensees of the Expanded Metal Co 


in Italy. It was designed for towing. 


The concrete was composed of 3 parts 3-in 
aggregate, 14 parts of sand and 1 part of Portland cement. 


It was built in 1906, 


since when it has been in constant use for coal traffic, carrying about 150 tons, and 


is still* giving satisfactory results.” 


"In 1910 
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(eee) DESIGN OF BIAXIALLY-LOADED COLUMNS. 


Design of Biaxially-loaded Columns by 
the Ultimate-load Method.—III.* 

By F. N. PANNELL, M.Sc., B.Sc.(Eng.), A.M.LC.E., A.M.LStruct.E. 
THE appendices in which are set out the equations of static equilibrium for 
multiple-bar columns, eight-bar columns, and four-bar columns, and to which 
references were made in Parts I and II of this article, are as follows. 

APPENDIX I. 
EQUATIONS OF STATIC EQUILIBRIUM FOR MULTIPLE-BAR COLUMNS 


The following values are assumed; ultimate concrete strain «, = 0-33 percent. Modulus 


of elasticity of mild-steel reinforcement E, 30 x 10® Ib. per square inch, X o-85K. 
; : K Pree s Kpu O°5€yk,(t kK) 
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(c) (d) 
Fig. 13. 
(a).—Stress in Reinforcement at Failure due to Compression. (b).—Stress 
in Reinforcement at Failure due to Tension. (c).—Strain of Concrete. 
(d).—Cross-section. 


* Continued from November, 1960. 
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Rectangular Columns Subjected to Bending about a Major Axis (Fig. 13). ° 
FAILURE DUE TO TENSION.— 


P Xd ’ 
—— = > + ah = Pat) + A,A,. 


M Xd Xd d 
pabdl = sa — a) + apalPe + pud(o-s - 4) + Ay(Ag + Ag + Ay + A))- 


FAILURE DUE TO COMPRESSION.— 
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M., Xd Xd 
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] 
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Kd 
|| le boundar y * a 


section at’balanced failure 
(a) (b) (c) 
Fig. 14. 


(a).—Stress in Reinforcement at Failure due to Compression. (b).—Stress 
in Reinforcement at Failure due to Tension. (c).—Cross-section. 




















Square Columns Subjected to Bending about a Diagonal (Fig. 14). 


FAILURE DUE TO TENSION WHEN THE LOWER LIMIT OF THE STRESSED SECTION IS IN 
ZONE (a).— 





P Xd,\* 
>= (=) + 24,Asg. 
M ~/Xd,\2 2Xd . 
=, = 2V3(=") (os i a) + 2V2A,(A, + Ay + Ag + A}) 


FAILURE DUE TO TENSION WHEN THE LOWER LIMIT OF THE STRESSED SECTION IS IN 
Zone (b).— 








P Xd,\" 
paba = f— a(1 - =") + 2A,A,. 
a = 2va(t = xny (24 -<) + 2V2A4,(A, + Ag + Ag + Ad) 


FAILURE DUE TO COMPRESSION WHEN THE Lower LIMIT OF THE STRESSED SECTION 
1s In Zone (c).— 


P Xd, 
sya 1 - (1 - =) + 24,4, 
a, = 2V z(: - xn es -2) + 2V2A,(A, + A, + Ay). 
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APPENDIX II. 
EQUATIONS OF STATIC EQUILIBRIUM FOR EIGHT-BAR COLUMNS 
The following values are assumed ; €, o-33 percent. E, 30 < 10* lb. per square inch 
Pe elastic steel stress ratsete(y 


Pew Pec R 


where Q and R are given for each case 


1-175) between the limits +1-111 and ro and 


Rectangular Columns Subjected to Bending about a Major Axis [Fig 15 (a)) 
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Fig. 15. 


Square Column Subjected to Bending about a Diagonal. 


STRESSED SECTION LESS THAN HatF CotumN AREA [Fig. 15(b)).—R Xd; for ¢, 
. Q,=d,+ 05d; for t,, Q,=—d; for t,, Q, = 15d —d,; for t, Q, = 2(d —ad,); and 
IN = Io 
P xXx? 
—=— ’ Pre (t 
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ON STRESSED SECTION MORE THAN Harr CoLtuMn Area [Fig. 15(c)).—R = d(z2 — X). Values 
of Q are as for the previous case 
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EQUATIONS OF STATIC EQUILIBRIUM FOR BIAXIALLY LOADED 


FOUR-BAR COLUMNS. 


The following values are assumed; the ultimate concrete strain «, = 0-33 per cent, 


“ : elastic steel stress 
E, = 30 x 10® Ib. per square inch, ¢ = ate een 
ec 
the limits +1-111 and —1-o 
For ¢t,, Q, = d,+ (6 —d,)tana; for ¢,, Q, = (d— 
Q, = (d — d,) + d, tana; and 4, = —1-0. 


tan a and R are given for each case. 


Case I (Fig. 16(a)).—R = X,d, tana = (X, — xf. 
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HINKLEY POINT NUCLEAR POWER STATION. 


Civil Engineering at Hinkley Point Nuclear 
Power Station. 


THE civil engineering work at the nuclear 
power station at Hinkley Point on the 
Bristol Channel, near Bridgwater, is now 
almost completed. This station, which is 
the fourth of the nuclear power stations 
for the supply of electricity for civil pur- 
poses to be installed in Great Britain, 
will have a capacity of 500 megawatts. 
rhe type and arrangement of the struc- 
tures are in general similar to the other 
stations * but some of the civil engineer- 
ing works differ. 

A general view of the site last year 


feature of the intake works is a caisson 
which was constructed on the shore and 
floated into position. The extensive 
temporary works include a camp to 
accommodate about a thousand men, a 
400-ton goliath crane, and a wharf about 
five miles from the site. The goliath 
crane, which was erected in July 1959 and 
was not primarily intended for use in 
connection with the civil engineering 
works, has a span of 250 ft. and a clear 
height of 200 ft the foundations of the 
two single-rail tracks contain about 





Fig. 1. 
is shown in Fig. 1. The two reactor 2500 cu. yd. of concrete. The wharf, 
structures are to the right. The turbine which is used for unloading heavy equip- 


hall is to the left of the reactors. The 
intake and outfall works for the cooling- 
water system are in the estuary beyond 
the left-hand side of the illustration. A 


* A preliminary description of the station 
at Hinkley Point is given in this journal for 
July 1958. The civil engineering work at 
the station at Berkeley, Gloucestershire, is 
described in this journal for June 1959, and 
that at Hunterston, Scotland, for February 
1960. Some particulars of the concrete at 
the station at Bradwell, Essex, are given in 
the number for May 1960. The construction 
of a fifth station was commenced at Traws 
fynydd, North Wales, in the summer of 1959 
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ment brought by sea, can accommodate 
vessels up to 1500 tons displacement 
Radio-telephones are still being used to 
communicate with vessels approaching the 
wharf 

Part of the site of the station is re- 
claimed land, the seaward boundary of 
which is formed by a wall of plain con- 
crete 3500 ft. long and having a maximum 
height of 21 ft.; the wall contains 
about 19,000 cu. yd. of concrete. 


Reactor Structures. 


The reactor structures comprise prim- 
arily inner and outer biological shielding 
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Fig. 2.—Reactor No. 1 showing Cranes, 
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and Thermal Shields. 


walls: (Fig. 4) and a top shielding slab. 
The inner walls are 1oo ft. high and 7 ft. 
thick and form a polygon which has 
twelve sides and is 76 ft. across the flats. 
The walls are lined with thermal shielding 
panels (T), the manufacture of which is 
described later. The secondary shielding 
walls are 6 ft. thick and enclose a space 
about 100 ft. wide and 140 ft. long sur- 
rounding the inner walls. The shielding 
slab over the reactor will be 11 ft. thick. 
The ground under the reactor structures 
is shale and limestone. More than 
60,000 cu. yd. of rock have been excavated 
for the main rafts and for the deeper 
foundations of the adjacent gas-blower 
houses. The pressure on the ground 
under the reactors is about 10 tons per 
square foot. 

The reactor structures are shown in 
course of construction in Figs. 1, 2 and 3. 
In the latter illustration, the buildings in 
the foreground are the carbon-dioxide 
store and the blower house for Reactor 
No. 1. The three steam-raising units on 
the eastern side of Reactor No. 1 are 
seen as are also the goliath crane and the 
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concrete shielding behind the structural- 
stee] framing. 

The concrete in the shielding walls and 
roof has an average density of not less 
than 140 Ib. per cubic foot when com- 
pletely dry, and a crushing strength of 
not less than 3500 lb. per square inch at 
28 days. It is placed in blocks, separated 
by gaps, in a sequence such that no con- 
crete is placed against other concrete 
until the latter concrete is at least three 
days old. By this means, stresses due 
to shrinking and thermal changes are 
reduced. 

The shuttering comprises panels 5 ft. 
by 8 ft. 6 in. formed of 14-in. boards 
attached to steel soldiers. The inner face 
of the inner shielding wall is required to 
be accurate to within plus } in. and 
minus } in. and the wall must be not less 
than the specified thickness. The posi- 
tions of small metal inserts for the attach- 
ment of mechanical equipment are re- 
quired to be correct within } in. 

The concrete in the top shielding slab, 
which is 11 ft. 6 in. thick and is perforated 
with numerous holes through which the 
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Fig. 5.—Precasting Shed. 


fuel elements are passed into and out 
of the reactor, will be placed in five lifts. 
The shuttering for the soffit was sus- 
pended from steel bridges supported on 
the inner shielding walls. 


Thermal-shielding Panels. 

A small precasting works (Fig. 5) was 
provided at the site for making the con- 
crete panels forming the thermal shield 
Each panel has a rectangular frame of 
g-in. steel channels, which acted as a 
permanent mould. The casting beds, of 
which there were nine in the casting shed 
and five in the open, comprised flat steel 
plates laid on a concrete slab. The 
plates were oiled and the frame, with a 
layer of mesh reinforcement welded within 
it, was laid on the bed and filled with 
concrete. The surface was smoothed by 
hand-trowel 

The concrete mixing plant comprised a 
double-bucket swivel-type batch-weigher 
and a pan-mixer. The panels were 
steam-cured under temporary covers and 
after twenty-four hours, when the crush- 
ing strength of the concrete was not less 
than 2500 lb. per square inch, the panels 
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were lifted by a 5-ton block-and-tackle 
suspended from a small travelling gantry, 
and stood on edge outside the casting 
shed to mature (Fig. 5). The panels are 
of various sizes and the majority of them 
weigh about 3 tons each. They were 
lifted by eye-bolts screwed into holes in 
the frames. 

The method of placing the panels in 
position inside the reactor structure is 
shown in Fig. 6. There is a small cavity, 
indicated by (C) in Fig. 4, between the 
face of the wall and the panels of the 
thermal shield; to prevent rubbish collect- 
ing in this cavity strips of rubber were 
laid in the horizontal joints between the 
panels so as to cover the gap. The strips 
were removed as successive panels were 
placed above. The panels are maintained 
in place by metal lugs attached to the 
steel frames. 


Concrete Plant. 


There are about 300,000 cu. yd. of 
concrete in the completed works for 
which two main concrete mixing plants 
were provided. One plant was near the 
reactor structures and the other adjacent 
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to the turbine-hall. There were other 
subsidiary concrete plants. The coarse 
aggregate is carboniferous limestone from 
the Mendip Hills. The fine aggregate is 
mainly sand from the Bristol Channel, 
with which is mixed about 10 per cent. 
of dune sand. In both of the main plants 
the aggregate was delivered to the bins 
over the mixers by means of inclined 
conveyors. Cement was delivered loose 
in pressure-tank wagons and stored in 
silos at each plant. 

The plant near the reactor structures 
comprised two 1-cu. yd. mixers and could 
produce 60 cu. yd. of concrete in an hour. 
The concrete was discharged on either 
side of the plant into dumpers or into 
skips carried on dumpers or lorries 
(Fig. 7). The concrete for the founda- 
tions of the reactors was placed by pumps. 
The concrete for the walls of the reactor 
structures was discharged from the mixer 
into a lorry having a tilting steel body in 
which it was carried to a position near 
the reactor structures, where it was 
tipped into bottom-opening steel skips 
placed in a pit sufficiently large to take 
two 1-cu. yd. skips. The skips were 
lifted out of the pit by a 10-ton derrick 
crane having a 120-ft. jib. A pair of 
these cranes was provided at each reactor 
structure. Each crane was supported on 
82-ft. high gabberds mounted on bogies 
on rail tracks, thereby allowing the crane 
to travel alongside the work in course of 


‘ construction; motive power was provided 


by a motor on each bogie. 

The concrete plant near the turbine 
hall (Fig. 8) comprised two 1I-cu. yd. 
mixers, one of which discharged into 
wheeled containers and the other into a 
concrete pump installed in a pit below 
the mixers. This plant supplied con- 
crete for the turbine hall, the pump- 
house, and other works in connection 
with the cooling-water system. About 
35,000 cu. yd. of concrete are required 
for the turbine-hall and culverts. The 
basement of the turbine-hall is about 
750 ft. long, 130 ft. wide and 30 ft. deep, 
and about 100,000 cu. yd. of material 
has been excavated. Concrete was 
pumped to the site of the pump-house, 
which, together with ancillary works, is 
contained in an excavation 193 ft. long, 
125 ft. wide, and 8o ft. deep. The 18-ft. 
diameter access shaft to the intake tunnels 
is 90 ft. deep and is lined with cast-iron 
segments. 
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Fig. 6. 


Cooling-water System. 


The cooling-water system will deal 
with 35,000,000 gallons of sea-water per 
hour for the present station, but the 
intake and outfall works are large enough 
to allow for extension of the station. The 
intake comprises a vertical shaft about 
2000 ft. from the shore, two tunnels of 
12 ft. diameter for conveying the water 
from the shaft to the pump-house on the 
shore, and a parallel access tunnel of 
7 ft. diameter. The tunnels were driven 
at a rate of about 100 ft. per week. For 
the shoreward half of each water tunnel 
steel colliery-type arches with a concrete 
lining were provided, and for the re- 
mainder of each tunnel precast concrete 
and cast-iron segments are used. The 
outfall works are about 2300 ft. east 
of the intake, and comprise reinforced 
concrete rectangular culverts extending 
2000 ft. from the turbine-hall and dis- 
charging into a channel formed in the 
rocky sea-bed. 
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Fig. 7.—Concrete Plant near Reactors 


Intake Caisson. 


rhe cooling-water intake structure is a 
caisson in the form of a reinforced concrete 
cylinder go ft. in diameter, 60 ft. high, 
and weighing 3900 tons, with reinforced 
concrete internal bracing (Fig. 10). The 
cylinder, with two surrounding rings of 
steel sheet-piles (B) and (D), was con- 
structed in a dry dock. The cylinder 
had a false bottom of timber secured to 
steel lattice girders spanning between the 
walls at the bottom. The operations of 
floating the caisson out of the dock, 
towing, positioning, and grounding re- 
quired deep water and had to be carried 
out in four hours on the selected day 
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(June 20, 1959) as only in this period 
was the depth of water sufficient. The 
caisson was first drawn northwards out 
of the flooded dock by winches operating 
from a boom-defence vessel. For this 
movement a channel had been dredged 
in the foreshore ; about 30,000 cu. yd. of 
rock was excavated. The caisson was 
towed (Fig. 9) by an ocean-going tug 
through a channel marked by buoys and 
so into deeper water, and thence east- 
wards to its permanent position which is 
about 2000 ft. from the shore. The dis- 
tance towed was about two-thirds of a 
mile. The caisson was then moored to an- 
chors previously fixed in the approximate 
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The £.s.d of OSAL* 
—Surface hardening and 
protection of Concrete, 
Stone and Cement 


it’s 

not 

the cost 

per gallon 
but 

the cost per yard 
that counts 


At a cost of only 64d. per square yard, Florosal hardens 
Concrete, Cement and many building Stones. Effects chemical 
reactions that produce insoluble, indestructible, protective 
compounds. 


[FLOROSAL| 





For many years Florosal has been specified by leading Archi- 
tects, not only for hardening, but to provide a non-dusting sur- 
face resistant to liquids, acids and oils. Send for Information 
Leaflet No. 2. 


oe let Kwai pool ner Ep ood me A. arate" Ni — 
Tricosal nen saree g © Hp we Concrete—“ Neoco: 
for surface water, of Brick, Concrete tone, and “ Florosal”’. 
Literature on individual product is available from: 


A. A. BYRD & CO. LTD. (Dept C5) 210 TERMINAL HOUSE, GROSVENOR GARDENS, 
Phone: SLOane 5236. LONDON, 8.W.1. 
Grams: Byrdicom, Wesphone, London. Works: Basingstoke, Hants. 
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LIMITED 
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OUTSTANDING BUILDING... 


PROLAPIN Liquid Cement Waterproofer 

LITHURIN 3 Concrete Floor Hardener 

QUICKSOCRETE P.Q. & D. Rapid Hardeners and 
Setters 

WETEXI ‘S’ Colouriess Silicone Waterproofer 

CONPLAST Concrete Piasticiser 

CONPLAST ‘W’ Anti-freeze and Plasticiser 

CEBEX 112 Mortar improver 

CEBEX 113 Expanding Grouting Material 

CEBEX 124 Multi-purpose Slurry Liquid 

ROAD CONPLAST Air Entrainer and Plasticiser 

CONBEX Pilasticised Expanding Grouting Material 


CHEMICAL BUILDING PRODUCTS LTD 


T 7 ph . 
4900 (5 lines) 
Telegrams: Prolithy 
Heme! Hempstead 





We shall be pleased 
te supply full des 
criptive literature. 





LIFTOYL Fioor Cleaner and Degreaser 
ORKIT & TEKTAM Bituminous Coatings and 
Compounds 
CONCURE Concrete Curing Agent 
NITOLUX & ROBRITE Pains 
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Fig. 8.—Concreting Plant near Turbine Hall. 


permanent position. The caisson and 
the various craft were in communica- 
tion by radio-telephone throughout the 
operations. The caisson was manceuvred 
into its final position by winches on the 
caisson and in accordance with directions 
given from the shore by radio-telephone 
from survey stations on the shore. The 
operation was made difficult by the 
strong and variable current and the tide, 


which had a range of 35 ft. and was 
falling rapidly. 

Grounding was carried out by lowering 
eight steel legs from the floating caisson 
down to the sea-bed, which had been 
surveyed to determine the required 
length of each of the legs. During the 
towing operations the legs, which are 
steel tubes, were mounted on the caisson 
Each leg was lowered by an hydraulic 





Fig. 9.—Towing Intake Caisson. 
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Fig. 10.—Cross-section of Intake Caisson. 


jack (J) in Fig. 10 so that the caisson 
was kept vertical while the base of each 
leg sank into the sea-bed, and so that the 
load on each leg was maintained equal 
while the buoyancy of the caisson was 
reducing as the tide fell. The position 
of the legs when extended is shown at 
(A) in Fig. 10. When the caisson was 
satisfactorily supported on the legs, 
valves (C) were opened to admit water 
which flooded the interior and so made 
the caisson stable at all states of the tide. 
The operations from leaving the dock to 
flooding the caisson took eight hours. 
The next stage was to form a coffer- 
dam around the caisson by driving the 
steel sheet-piles in the lower ring (D) 
into the sea-bed, and to form a seal (G). 
Inside the cofferdam a shaft was exca- 
vated 40 ft. into the sea-bed to connect 
to the intake tunnels. Other work done 
in the dry within the cofferdam included 
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removal of the false bottom, under- 
pinning the spud legs (H), and burning 
off and removing their excess length. 
The length of each leg left in position is 
shown at (F), and the recess in which 
the burning operation was carried out is 
at (E). The steel sheet-piles will then 
be extracted. 

Concrete for the intake works was con- 
veyed by a ropeway over the water. 
Four intermediate supporting towers 
were provided. The tensioning device 
was a precast cylindrical block of concrete 
suspended in a shallow well on the shore. 


Culverts and Cable Tunnels. 


The concrete for the culverts was 
delivered from the mixer to the site of 
placing in 1-cu. yd. batches in 1}-cu. yd. 
diesel-driven dumpers. The reinforce- 
ment in the culverts is shown in Fig. 11. 

The shuttering for the inner face of 
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Gateway Flats, Dover 





Cliem: Dover Corporation. Architects: Dalgliesh & Pullen, F/F.R1.B.A. 
Consultants for Civil Engineering Work: S. H. & D. E. White 


This important structure is supported by 1152 piles 17” in dia. and up to 30’ long. 
The frame is of reinforced concrete throughout, and as far as practicable, beams were 
precast. Staircases, balcony slabs, and panels were also precast, thus effecting con- 
siderable economies in formwork costs for these members. Wind frames, of multi- 
bay, multi-storey, fixed portal type, are incorporated in the design to withstand the 
maximum exposure condition of the British Standard Code of Practice, in view of the 
exposed nature of the site beside the English Channel. 

The Scheme is of exceptional length—1400 feet overall—and lying below Dover 
Castle it forins a striking addition to the historic water-front. 


RUSH &2& TOMPKINS LIMITED 


BUILOING & CIVIL ENGINEERING CoOmTRACTORS 


SiOCUP - LONDON + DURBAN - EOUONTON, ALBERTA 
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Pipe- 
jointing 


STRONG WATERTIGHT JOINTS 


* 
IN THE MINIMUM OF TIME 





+ 
within a few hours drains can be smoke-tested 


or water-tested and trenches filled in 


no other type of cement gives such 
SOUND AND SPEEDY RESULTS 
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SS Regd Trade Mark & 
ALUMINOUS CEMENT 
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LAFARGE ALUMINOUS CEMENT CO. LTD. 
73 BROOK STREET, LONDON, W.I. TEL: MAYfair 8546 
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Fig. 11.—Reinforcing the Culverts. 


the walls and soffit of the roof of the 
cable tunnel from the turbine hall to the 
switchgear compound comprised timber 
sheeting on steel frames which were 
mounted on castors to form a travelling 
shutter 30 ft. in length for each of the 
two compartments (Fig. 12). The shut- 
tering for the outer face of the side walls 
was of plywood attached to soldiers 
formed of steel channels 


Reservoir. 


A reserve of water for the station is 
provided by a reinforced concrete covered 


Fig. 12.—Travelling Shutters for Culvert. 
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reservoir of 2,000,000 gallons capacity 
which was constructed in eighteen weeks 
during the winter of 1958-59. The 
reservoir, which is at Farringdon Hill 
about four miles from the station, is 
180 ft. long, 120 ft. wide, and 18 ft. deep 
and has a central division wall and an 
internal valve chamber. The walls are 
15 in. thick at the bottom and 9g in. at 
the top. The concrete roof slab is 7 in 
thick and is supported on columns 12 in 
square placed at 15-ft. centres. The 
bottom of the reservoir is 5 ft. below the 
original surface of the ground. Earth is 


_» 








banked up against the walls, a bed of 
stone chippings 6 in. thick is laid on the 
roof, and the entire area is covered with 
top soil and sown with grass. 


The station, which is expected to be 
completed in 1963, is being erected for 
the Central Electricity Generating Board 
by an atomic-power group comprising 
The English Electric Company, Ltd., 
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Messrs. Babcock & Wilcox, Ltd., and 
Taylor Woodrow Construction, Ltd., the 
last-named being the civil engineering 
and building contractors for the complete 
station and the reservoir. 

The engineer for the reservoir was Mr. 
S. E. Balch, Engineer and Surveycr to 
the Williton Rural District Council, and 
the consulting engineers were Messrs 
L. G. Mouchel & Partners. 


The Durability of Piles in Sea-water. 


THE twentieth report* of the Sea Action 
Committee of the Institution of Civil 
Engineers was published recently by the 
Department of Scientific and Industrial 
Research. Some of the conclusions from 
the tests, which have extended over a 
period of twenty-three years, are as 
follows. 

The general conclusion is that the 
primary cause of deterioration of rein- 
forced concrete piles is corrosion of the 
reinforcement and not disintegration of 
the concrete from the chemical or physical 
effects of the salts in sea-water. The salts 
nevertheless influence corrosion, since this 
becomes progressively greater as the 
resistance of the cement to direct attack 
decreases. The cement content and the 
thickness of the cover of concrete over 
the reinforcement were of major import- 
ance in determining the durability of piles. 
With a1 : 2? mixture and a cover of 2 in., 
no cracking occurred with any cement 
either in the first ten years of controlled 
exposure or in the subsequent thirteen 
years of uncontrolled exposure. This 
result applied also to the 1 : § : 44 pozzo- 
lana-concrete which in actual Portland- 
cement content corresponds to 1:5. No 
corrosion of the steel was found on break- 
ing the piles. With the more usual mix- 
ture of 1:5 by weight and with 2-in. 
cover, cracking occurred to a greater or 
lesser extent with Portland cement in the 
first ten years and became more accentu- 
ated in the subsequent thirteen years. 
Similar piles made with high-alumina, 
Portland-blastfurnace, and _ trass—Port- 
land cements (corresponding to a 1:9 


*' The Durability of Reinforced Concrete in Sea- 
water.” (London: H.MS.O. 1960. Price 4s.) 


mixture in Portland-cement content alone) 
were entirely free from cracking after ten 
years. After the subsequent thirteen 
years piles containing high-alumina 
cement and trass-ordinary Portland 
cement mixture only remained uncracked, 
and on breaking these piles some corrosion 
of the steel was found in about half of 
both the trass—Portland cement and the 
high-alumina cement piles. 

With 1-in. cover and 1 : 2} concrete, 
only the piles made with high-alumina 
and Portland-blastfurnace cements re- 
mained free of cracks after ten years and 
only with high-alumina cement after the 
subsequent thirteen years. Some corro- 
sion of the steel over lengths of a few 
inches was, however, observed in the 
latter piles. With 1:5 concrete, only 
high-alumina cement concrete remained 
uncracked after ten years, but cracked 
later. 

The results show that a 1: 5 by weight 
Portland cement (ordinary or rapid- 
hardening) concrete, and 2-in. cover is 
insufficient to guarantee protection against 
corrosion of the steel above low-tide 
level and that a richer mixture or 
thicker cover is required. Over a period 
of ten years, a 2-in. cover of 1 : 5 concrete 
sufficed to protect the reinforcement 
from corrosion with Portland-blastfurnace 
and trass-Portland cements, but after 
twenty-three years some of the piles with 
the former cement had cracked and also 
some of those with trass cement. High- 
alumina cement gave the best perform- 
ance up to the twenty-three years, but 
the behaviour of this cement can be 
affected if a high temperature is reached 
within the concrete. 
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A well gknown company, 


which for the moment shall remain nameless, 
announces that their London office is movinz from 
Gknightsbridge to Gkn’sway (*sorry-KINGSWAY !). 
At these new premises (of reinforced concrete, 
of course) the business of supplying and designing 
everything connected with putting steel into concrete 
will continue gknormally. 
Pausing only to engage a new copywriter, we will once 
again repeat the theme. Our new address, from 


9th January 1961, will be :— 


G.K.N. House, 
22 KINGSWAY, 
LONDON, W.C.2 


Telephone: CHAncery 1616 





.- and it you still don't gknow who we are, then 


we suggest you reinforce your gknowledge with . . . 


ete 
Reinforcements Ltd. 5) Kil) 
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A NEW “CONCRETE SERIES” BOOK 
ON 


SHUTTERING 


A unique book written by a practising designer of formwork specially for those 
similarly engaged. 


CONCRETE FORMWORK DESIGNER’S HANDBOOK 


By H. R. GILL 


PRINCIPAL CONTENTS 


PRESSURE OF CONCRETE ON FORMWORK.—Data by means of which the various 
factors affecting the intensity of lateral pressure can be taken into account. 


MATERIALS.—Timber (including plywood). Steel props. Working stresses 
under various conditions. 


PRINCIPLES OF DesicN.—Bending moments and forces. Approximations 
suitable for practical design. Formule for particular cases of sheeting, walings and 
ties for vertical and inclined walls ; soffits of beamsandslabs. Derivation of formule 
are given in an Appendix. 


Desicn A1ps.—Over fifty nomograms, tables, and other charts from which sizes 
of components are readily determined for vertical and horizontal forms, studs and 
soldiers, joists and bearers, walings, ties, scaffold tubes, etc. 


EXAMPLES.—Application of design data explained clearly by means of fully- 
worked examples. Straight and curved walls. Dams. Continuously-moving forms. 


Fully illustrated. 159 pages. 
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' A remittance for *.......... is enclosed. i 
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COMPARISON OF ANALYSES OF HELICAL STAIRS. 


Comparison of Analyses of Helical Stairs. 


PROFESSOR A. R. CuseNs of SEATO Graduate School of Engineering, Bangkok, 
comments as follows on the article entitled ‘‘ Comparison of Analyses of Helical 
Stairs "" by V. A. Morgan, which was published in the number for March, 1960. 
The comments apply to the analysis of a flight of helical stairs with fixed ends. 

The terms 6m and M in equation (10) should be M, in each case, and /, 


and J, in equation (11) should be = and = respectively; for this purpose the 


cross-section of the waist is assumed to be rectangular. J, is taken about a 
horizontal axis, and J, is about an axis normal to the slope of the stairs. 
The coefficient K,, in the expression for the polar moment of inertia, is shown 
in ‘ Theory of Elasticity ’’ by S. Timoshenko and J. N. Goodier to be less than 
CJ 
El 


0°3 (say, 0-296 by interpolation) when = 6. Therefore 
ag 


a | 
El, 


= I-42 and 


= 00395 instead of 1-49 and 0-0415 respectively. 


Equation (13), when corrected and simplified, reads 


(CJ “ ’ HR 63 6*%sin 20 é 
pp vR,2 — + wR.2) + 2 te ited a 
EL | Rs K(M, + wR,?) : tan g(= 2x) 


r , 
~ | Ku, + wR,*) + wR,R,(6 sin 6 + 2n) + wp ttan g(a “+ e== + 2k)| 


- (: -- ws [ma + wR,?) + nwR,R, + 2KHR, tan $| 


A 
+ mHR, cost g( tang rps cot )} - 0 (when 9 = $f). 
El, Jo 

Since 6 is variable, equation (13) applies between the limits of zero and $f. 
These limits also apply to equation (12). 

These revisions do not affect greatly the numerical values of H and M, as 
calculated in the article. 

Mr. V. A. MorGan replies that he is in agreement with the foregoing revisions 
and confirms that they do not materially affect the magnitudes of the forces and 
moments or the curves given in Fig. 3 of the article. The more accurate values 
are slightly less than those calculated. 


A Proposed Formwork Discussion Group. 


At an informal meeting held recently in 
London and attended by about 150 
representatives of civil engineering and 
building contractors it was proposed that 
a “ formwork discussion group ”’ should 
be formed. The object of the discus- 
sions would be to fill the gap between 
the preparatory work carried out at 
technical colieges and practical applica- 
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tion in matters relating to shuttering for 
concrete. Engineers and others inter- 
ested in this proposal should communicate 
with Mr. W. F. Whyman, Kwikform, 
Ltd., East Road, Upper Wickham Lane, 
Welling, Kent. 

A lecture was given at the meeting 
by Mr. H. R. Gill, author of ‘‘ Concrete 
Formwork Designer's Handbook.” 
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DOME AT THE TEL-AVIV JUBILEE EXHIBITION. 
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Fig. 1. 


A Dome at the Tel-Aviv Jubilee Exhibition. 


One of the most interesting structures 
at the Tel-Aviv Jubilee Exhibition, in 
Israel, is the dome of the pavilion for 
the Municipality of Tel-Aviv (Fig. 1). 
The dome is the shape of a cap of a sphere 
intersected by six inclined planes. The 
diameter at the supports is 43 m. (about 
149 ft.) and the height is 7-08 m. (about 
23 ft. 3 in.). The thickness of the dome 
is 3} in. at the crown, 10} in. at the 
entrances and 1 ft. 3 in. at the supports 





ment in a radial direction to take place 
during tensioning of the tie-beams and 
to eliminate the effects of shrinking of the 
concrete and movements due to changes 
oftemperature. Twodaysafter concreting 
the dome a reduction, due to shrinking, 
of 1 in. in the diameter was observed. 
During tensioning of the ties an upward 
deflection of 1 in. at the crown was ob- 
served. This movement freed the shutter- 
ing which was then easily removed. The 
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Fig. 2.—Cross-section of the Dome. 


The width of the “ legs’’ of the dome at 
the supports is 1 ft. Io in A cross- 
section of the dome is shown in Fig. 2 

Each leg is supported by a pile cap on 
four bored piles of 80 cm. (about 2 ft. 8 in.) 
diameter. The six pile caps are con- 
nected underground by six prestressed 
tie-beams 16 in. wide and 2 ft. thick and 
each supported by two bored piles equally 
spaced along the length of the beam. 
Each beam is prestressed by eight cables 
each having twelve wires of 5 mm 
diameter. The wire has a breaking strength 
of 120 tons per square inch. 

The vertical load on each pile cap is 
about 100 tons and the tension in the 
tie-beams, 180 tons. Five of the pile caps 
are on rollers and one is fixed. Each cap 
is in two parts (Fig. 4) to enable move- 
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compressive stresses at the crown were 
about 6 kg. per square centimetre (85 Ib 
per square inch) and the maximum shear- 
ing stress at the supports was about 
6 kg. per square centimetre (85 Ib. per 
square inch). To enable the reinforce- 
ment to be fixed securely in position, and 
to enable the workmen to move freely 
about the shuttering, a welded fabric of 
8-mm. wires at 6 in. centres was laid on 
concrete spacers on the shuttering. The 
main reinforcement was bound to this 
fabric. 

The concrete was a 1:2:4 mixture 
using Portland cement and was ready 
mixed. It was decided to concrete the 
dome continuously and the 250 cu. m 
(327 cu. yd.) of concrete were placed in 
seventeen hours. Six gangs of workmen 
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SPECIFY £20 NOW / 


IN PRODUCTION AGAIN EARLY 1967 


Leca (Great Britain) Ltd., Mill Lane, High Ongar, Essex. Tel: Ongar 2048 








A ** CONCRETE SERIES” BOOK 


REINFORCED CONCRETE PILING 
AND PILED STRUCTURES 
By 


F. E. WENTWORTH-SHIELDS, O.B.E., Past-President of Inst. C.E. 
W. S. GRAY, B.A., M.A.L., A.M. Inst. C.E.1., and H. W. EVANS, A.M.LC.E. 


SECOND EDITION 1960 


Much information on current methods of designing, testing and making piles and 
constructing piled structures is included in the seoond edition of this widely-used book 
which is invaluable to those concerned with piled foundations 

Numerous charts and tables are given relating to the bearing capacities of piles 
The stresses produced by driving, the testing of soil, and the pressures of soil on sheet 
piling are dealt with in detail 

Many examples are given with working drawings and illustrations of recent works 
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Price 18 by post i696 4 dollars in Canada and U.S.A 
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DOME AT THE TEL-AVIV JUBILEE EXHIBITION. 





Fig. 3.—Concreting the Dome. 


started one at each support and worked 
towards the crown. The concrete was 
delivered in mixing trucks and lifted to the 
top of the scaffolding (Fig. 3) along which 
it was taken to a distributing plant at the 
crown. From the crown the concrete was 
distributed through troughs to various 
parts of the dome. 

The marks of the wooden shuttering 
were left on the surfaces of the concrete 
to which the only finish applied was a 
white cementitious wash on the top of the 
dome. 

The structure was designed as a circular 
dome supported by a ring beam which 
resists the forces of the six inclined legs 
Secondary bending moments were deter- 
mined according to the theory of shells 

The architect is Mr. Aril Elhanani, and 
the consulting engineer is Mr. M. A. 
Vardimon. The construction was super- 
vised by the City Engineer, Mr. M 
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Fig. 4.—Pile-cap and Roller Bearings. 























Amiaz. The contractors were Messrs. 
Solel Boneh, Ltd. The information in this 
article was supplied by Mr. J. S. Cohen. 


Publications Received. 


“Preliminary Publication of the Sixth 
Congress of the International Associ- 
ation for Bridge and Structural Engin- 
eering.” (Ziirich Verlag Leeman. 1960 
Price 70 Swiss francs.) 

The texts of several papers include six 
on the properties of materials, ten on the 
development of methods of calculation 
twenty-three five on 
reinforced and prestressed concrete bridges 
four on the oncrete structures 
and thre: structures 


on metal structures 
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“ Mechanicel Properties of Structural 
Materials at Low Temperatures.” Hy 


M. McClintock and H. P. Gibbons United 
States Department of Commerce. National 
Bureau of Standards. 1960. Price 1.50 


dollars (plus 25 per cent. for postage out 
side U.S.A.) from Government Printing 
Office, Washington, D( 


A series of graphs compiled from the 


literature on the subject and relating 
mainly to non-ferrous metals and som 
stee! alloys and plastics 
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Fig. 1. 


A Dome at the Tel-Aviv Jubilee Exhibition. 


One of the most interesting structures 
at the Tel-Aviv Jubilee Exhibition, in 
Israel, is the dome of the pavilion for 
the Municipality of Tel-Aviv (Fig. 1). 
The dome is the shape of a cap of a sphere 
intersected by six inclined planes. The 
diameter at the supports is 43 m. (about 
149 ft.) and the height is 7-08 m. (about 
23 ft. 3 in.). The thickness of the dome 
is 3} in. at the crown, 1o} in. at the 
entrances and 1 ft. 3 in. at the supports. 


ment in a radial direction to take place 
during tensioning of the tie-beams and 
to eliminate the effects of shrinking of the 
concrete and movements due to changes 
oftemperature. Twodaysafter concreting 
the dome a reduction, due to shrinking, 
of 1 in. in the diameter was observed. 
During tensioning of the ties an upward 
deflection of 1 in. at the crown was ob- 
served. This movement freed the shutter- 
ing which was then easily removed. The. 





Fig. 2.—Cross-section of the Dome 


The width of the “ legs’”’ of the dome at 
the supports is 1 ft. 10 in. A cross- 
section of the dome is shown in Fig. 2. 

Each leg is supported bv a pile cap on 
four bored piles of 80 cm. (about 2 ft. 8 in.) 
diameter. The six pile caps are con- 
nected underground by six prestressed 
tie-beams 16 in. wide and 2 ft. thick and 
each supported by two bored piles equally 
spaced along the length of the beam. 
Each beam is prestressed by eight cables 
each having twelve wires of 5 mm. 
diameter. The wire has a breaking strength 
of 120 tons per square inch. 

The vertical load on each pile cap is 
about 100 tons and the tension in the 
tie-beams, 180 tons. Five of the pile caps 
are on rollers and one is fixed. Each cap 
is in two parts (Fig. 4) to enable move- 
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compressive stresses at the crown were 
about 6 kg. per square centimetre (85 Ib. 
per square inch) and the maximum shear- 
ing stress at the supports was about 
6 kg. per square centimetre (85 lb. per 
square inch). To enable the reinforce- 
ment to be fixed securely in position, and 
to enable the workmen to move freely 
about the shuttering, a welded fabric of 
8-mm. wires at 6 in. centres was laid on 
concrete spacers on the shuttering. The 
main reinforcement was bound to this 
fabric. 

The concrete was a 1:2:4 "nixture 
using Portland cement and was ready 
mixed. It was decided to concrete the 
dome continuously and the 250 cu. m. 
(327 cu. yd.) of concrete were placed in 
seventeen hours. Six gangs of workmen 
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Decemeza, 1960. CONCRETE AND CONSTRUCTIONAL ENGINEERING 






o* 





+> et - 


. 


One of a batch of 
Sceimo prestressing beds 
supplied to Richard Costain Ltd. 
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— the most comprehensive 
(SterMo] mould service in the world 


Tel: Charing 395-7 
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ANNOUNCING... 





SPECIFY £20 NOW | 


IN PRODUCTION AGAIN EARLY 1967 


Leca (Great Britain) Ltd., Mili Lane, High Ongar, Essex. Tel: Ongar 2048 








A ** CONCRETE SERIES” BOOK 


REINFORCED CONCRETE PILING 
AND PILED STRUCTURES 
By 
F. E. WENTWORTH-SHIELDS, O.B.E., Past-President of Inst. C.E. 
W. S. GRAY, B.A., M.A.1., A.M Inst. C.E.1., and H. W. EVANS, A.M.LC.E. 


SECOND EDITION 1960 


ae ue 


Much information on current methods of designing, testing and making piles and 
constructing piled structures is included in the seoond edition of this widely-used book, 
which is invaluabie to those concerned with piled foundations 

Numerous charts and tables are given relating to the bearing capacities of piles 
’ The stresses produced by driving, the testing of soil, and the pressures of soil on sheet- 
piling are dealt with in detail. 

Many examples are given with working drawings and illustrations of recent works 


149 pages. 116 Illustrations. 17 Tables 


Price 18s.; by post 19s. 4 dollars in Canada and U.S.A. 





CONCRETE PUBLICATIONS LTD. 
14 DARTMOUTH STREET, LONDON, S.W.|. 

















(& SRT | DOME AT THE TEL-AVIV JUBILEE EXHIBITION. 





Fig. 3.—Concreting the Dome. 


started one at each support and worked 
towards the crown. The concrete was 
delivered in mixing trucks and lifted to the 
top of the scaffolding (Fig. 3) along which 
it was taken to a distributing plant at the 
crown. From the crown the concrete was 
distributed through troughs to various 
parts of the dome. 

The marks of the wooden shuttering 
were left on the surfaces of the concrete 
to which the only finish applied was a 
white cementitious wash on the top of the 
dome. 

The structure was designed as a circular 
dome supported by a ring beam which 
resists the forces of the six inclined legs. 
Secondary bending moments were deter- 
mined according to the theory of shells 

The architect is Mr. Aril Elhanani, and 
the consulting engineer is Mr. M. A. 
Vardimon. The construction was super- 
vised by the City Engineer, Mr. M. 


CAST AFTER PRESTRESSING 
AND ADJUSTMENT OF THE 


SUPPORTS * 
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Fig. 4.—Pile-cap and Roller Bearings. 
Amiaz. The contractors were Messrs. 


Solel Boneh, Ltd. The information in this 
article was supplied by Mr. J. S. Cohen. 


Publications Received. 


“Preliminary Publication of the Sixth 
Congress of the International Associ- 
ation for Bridge and Structural Engin- 
eering.” (Ziirich: Verlag Leeman. 1960. 
Price 70 Swiss francs.) 

The texts of several papers include six 
on the properties of materials, ten on the 
development of methods of calculation, 
twenty-three on metal structures, five on 


reinforced and prestressed concrete bridges, , 


four on the safety of concrete structures, 
and three on precast concrete structures. 


December, 1960. 


“Mechanical Properties of Structural 
ee te By 
M. McClintock and H. P. Gibbons. [United 

tional 


dollars (Plu 25 per cent. for postage out- 
A.) from Government Printing 


Office, Washington, D.C.) 

A series of graphs compiled from the 
literature on the subject and relating 
mainly to non-ferrous metals and some 
steel alloys and plastics. 
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PATENT APPLICATIONS. 


CONCRETE) 


Patent Applications. 


Prestressed Concrete. 


ANCHORING means for securing in the 
stressed condition reinforcing wires. or 
rods comprises a tapered tubular member 
1 having a main aperture 1a at one end 
to receive bunched wires or rods which 
are connected by bores 3 and slots 4, 5 
to a number of subsidiary apertures at 
the other end grouped around the main 
aperture 2 so that individual wires may 
be located therein and secured by a collet 





or the like after separation. In a modifi- 
cation, Fig. 6 (not shown), a greater num- 
ber of bores and slots are provided to 
receive a greater number of wires. Centre 
blocks, Figs. 9-13 (not shown), may be 
provided which fit into the recesses 11 on 
the tubular members and allow for the 
reception of further wires and to provide 
an entry for grouting material.—No. 
822,540. P.S.C. Equipment, Ltd. Febru- 
ary 7, 1958. 


Adjustable Foundations. 


In order to avoid stresses arising in 
building foundations due to local move- 
ments or subsidences in the supporting 
ground the foundation 1 is carried on 
supporting members 5 with convex spheri- 
cal surfaces 7 engaging spherical sockets 
8 on the foundation 1. The members 5 
are also adapted to slide horizontally on 
plates 14 secured to support pedestals 2, 
3 and are provided with hollow chambers 
6 which can be filled with liquid under 
pressure supplied from a pump 12 through 
valves 10 to compensate a proportion of 
the load to allow such sliding. Sealing 
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ce 


rings 13 are provided in the chambers 6. 
An hydraulic lifting device is preferably 
also combined with each support member 
5 so that the foundation may be quickly 
restored to horizontal position after any 
shift has occurred.—No. 825,167. Mas- 
chineufabrik Augsburg-Nurnberg A.G. 
March 12, 1957. 


Strength of Concrete containing 
Pulverised-fuel Ash. 


Tue article entitled “ Strength of Con- 
crete containing Pulverised-fuel Ash ”’ in 
the October number of this journal was 
extracted from the “‘ Journal of the 
American Concrete Institute’’, June 1958. 


Change of Name and Address. 


Consipére Constructions LTp., which is 
one of the pioneer firms of the reinforced 
concrete industry in Great Britain and has 
occupied the same premises in West- 
minster for forty years, have moved to 
66/71 Wilton Road, London,S.W.1. The 
building in Victoria Street which the firm 
previously occupied is being demolished. 
The name of the firm has also been 
changed to Considére & Partners, Ltd., 
which is thought to be more appropriate 
to the business of consulting engineers 
specialising in the design of reinforced 
concrete and structural steelwork. 


December, 1960. 
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MISCELLANEOUS ADVERTISEMENTS. 





Situations Wanted, 5d. a word : minimum, 
128. Situations Vacant, 6d. a word: 
minimum, 15s. Other miscellaneous adver- 
hsements, 6d. @ word: minimum, 155. 
advertisements, 403. per column 
inch. Box number 15. extra. 
Advertisements must reach thie office, 14 








Dartmouth Street, London, S.W.1, the 
23rd of the month preceding 





SITUATIONS VACANT. .- 


SITUATIONS VACANT. Reinforced concrete detailers 
required by Leowarp & Grant in their South London 
drawing offices. Only top men should apply. _— 
salaries. Interview by appointment. Telephone Tate 
Gallery 8496. 


SITUATIONS VACANT. Reinforced concrete designers 
and detailers for office near Swiss Cottage, London, N.W. 
Three weeks’ holiday after ct excellent prospects, 
and friendly —: in firm. Minimum experi- 
ence two years. Telephone Maida Vale 7890. 


SITUATIONS Poh Consul engineers have 
he following: Reinf 


vacancies for t concrete « rs 
with A.M.I Struct. ; Designer-detailers with H.N or 
sumular ; tailers with minimum two ex 


The tions t, with ey Savenee- 
bt ga are ay lor advance- 
Modern office and pleasan conditions. Salaries in 


-——E-- experience. gg te Wapvori & 
PARTNERS, b>  Wenbiey Park Drive, Wembley. 


SITUATIONS VACANT. A vacancy exists for a rein- 
-detailer 


forced concrete designer or an ex: designer 
and for an ex detailer-draughtsman. el oe 
pects. V and interesting work. Luncheon 


particulars of and 
salary required, to Jouw FP. — & Partwers, 34 
Queen Anne Street, London, W.1. 


SITUATION VACANT. nee young engineer- 
i by London consulting Good 


things come. Starting 

Applications with full details in confidence to Box 
Concrete anp CONSTRUCTIONAL ENGINEERING, 14 
mouth Street, London, S.W.1. 


SITUATIONS VACANT. Designer-detailers 
bI qualified but minim 


draughtsmen or 

of all types. jo SS 
several 3 Some site 

couston of sucoguioed toch Trualtcaton an advantage 
Financia] assistance and time off may be allowed for recog- 
nised courses of study. Pro:action and pension prospects. 
5-days’ week with 18 days paid leave per initially: 
Sahery songms foun (Bee pty g Ft 
sub ts, write (quoting Order No. Kings Cross 

to Am Mintsray W. TT Laton House, Thesbalde Rost. 































SITUATION VACANT. 
\ for 


ence in rei foundations and indus- 
trial structures t position with 
scheme, and entry into 


giving age, and details of ex 
Tue Bs Erg Construction Commany | 7D., Wharf 
Peterborough. 


vorks, 


SITUATION VACANT. Senior draughtsman, with sound 
experience of steel and timber formwork design, required 
a building contractors at their 
head office. Good salary, commensurate with ex: 
and ability. Entry into superannuation scheme after 12 
months’ satisfactory service. Apply, stating age and 
experience, to: Tax Mrircwete. struction ComPraxy 
Lrp., Wharf Works, 


SITUATIONS VACANT. Ove Arup & Partners have 
London, Manchester 


designer-de and detailers ex 
perienced in concrete, for work on a variety of 
interesting ts. Interviews will be arranged at the 
appropriate as convenient. A giving 


own bureau—no 
Permanent positions. BUSINESS VACANCIES 
BUREAU, 28 Victoria Street, London, 58.W.1 
Telephone 7200. 





SENIOR 
ENGINEERS 
DESIGNERS 

AND DETAILERS 

FOR THEIR 


CHELMSFORD 
DRAWING OFFICE 
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SITUATION VACANT. W. & C. Fi L i 
t Concrete aller to work ‘at Head 


2 to work 
of design is not al pre 

ference will be given to applicants who wish to 
and are essential. Working conditions are 


ence. A in ee stating age, salary required, 
full of to Personwet Mawacer, 50 Epp- 
ing New Road, rst Hill, Essex. 


SITUATIONS VAC ANT. Reinforced Concrete Designer 
detailer and Detailer-d 


t d a 

Interesting work, good prospects, pension, 5-da a 4 

salary. Ciarke, Nicnoits & Marcer. Telephone: 
AYswater 8981. 





pa ng VACANT. Reinforced Concrete Detailers 
and Designer detailers 


or Pew. & Pooqee, 4 Manchester Square, London, 
W. 1. Telephone: WELbeck 8188, 


SITUATION VACANT. Consulting Engineers, London 
, have vacancy in their | office for 
forced concrete 





ENGINEERING, 14 ith Street, London, 


SITUATIONS VACANT. Consulting engineer in West 
Jaried work. V Rn .- enh 
v jery t working conditions in a 
modern office. Exceptional opportunities. Write to Box 
4718, ConcRETE AnD pin og Yee ENGINEERING, 
39 Darkneaty Stent, Lenten, S.W.1, or ring Mt 
797. 


SITUATION VACANT. The Architect's Department of 
the LONDON COUNTY COUNCIL has one vacancy for 


an Assistant Senior tural Engineer (salary {1,750 
£2,050). Opportunity for 

to lead others in the design of flats, 
homes for children, homes for old , fire stations, 
hostels, factories, stores and warehouses founda- 
t ). Candidates should have experience of reinforced 
—— concrete, structural steelwork, timber 

a= ty HO ye 

Particulars and tion form, — 31st 


December, 1960, from Husert Bewwerr, 
F.R.LBA., Architect to heen aK /CCE/2974/%2), 
County Hail, London, 5. 


SITUATIONS VACANT. Assistants required for con- 
sulting engineers’ ieee Pen Sas. Varied and interest- 
ing work. Me os Luncheon vouchers. Apply 
in writing to W. J. ype poen & Partners, 54 Queen 
Anne Street, London, 





WESTERN ‘REGION of 
BRITISH RAILWAYS 


requires 


Engineering Assistants (capable of yp oagt me 
Draw Office staff) experienced in the design 
of rein concrete bridges and other struc- 
tures, to fill vacancies in posts in the salary range 
£1095/1150. 


Interesting work in pleasant conditions with 
promotion on MERIT. 


Superannuation Fund. 
Reduced rates of travel and other concessions 
Five-days’ week. 
Applications, giving age, qualifications and experi- 
ence, to: 
Chief Civil Engineer 
BRITISH RAILWAYS 
Western Region 
Paddington Station 
London, W.2 


DRAUGHTSMEN 


SIMON-CARVES LTD., 





brief relevant j-tails to Staff & Training 
Division, SIMON-<CARVES LTD., Cheadle 
Heath, Stockport, Cheshire, quoting Ref 
83.19 











good instrument experience. 





those seeking senior posts, a 


] JOHN LAING AND SON LIMITED 


require 


for general site engineering services. Professional qualifications expected for 
ications also welcomed from men with 
mobility is required. 
The Company offers a ~ i e Scheme and other progressive benefits. 
Apply, giving brief details of past experience, to:- 

The Personnel Manager (E.4), 

Joun Laine anp Son Limitep, 

Building and Civil Engineering Contractors, 
London, N.W.7. 
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eng ew song 
by R.C, Eaiering Cantenatens. 


and prospects. 
-days’ week, pension scheme. 


Apply FRAM i REINFORC ED CONCRETE CO. 
16: Plymouth Grove, Manchester 13. 
Te : Ardwick 4521. 


E. J. COOK & CO. 
(ENGINEERS). LTD. 


require 
REINFORCED CONCRETE 





DETAILERS 
and 
DESIGNER-DETAILERS 

ya to ability and experience. Five- 
days’ Luncheon vouchers. Pension 
scheme. "Write or teleph P i 
form from 54 South Side, ie mon, 
London, S.W.4. (Macaulay 5522.) 


DEVELOPMENT ENGINEER 


required for work on precast reinforced and pre 
stressed concrete structures. Must be capable of 
working on own initiative. age 28 to 35. 
Salary range {1250 to {1750. Contributory 

sion scheme. Replies to Box 4717, Concrate 
yon Constructionat Enciweerinc, 14 Dart- 
mouth Street, London, S.W.1. 


SITU a pe nel Detailers experienced in rein- 

concrete required for | office. The work 
is varied, comprising all types of construction in concrete 
and steel, and) offers scope for those interested in gaining 
design « stor ful — 
prospects. " Five-days Y week. Apply, sta’ experi- 
ence, to Farmer and Dark, ep House, Tufton 
Screet, London, S.W.1 





SITUATIONS VACANT. Structural engineers required 


concrete and steel structures. unities 
drawing work and to visit sites 
ive-days’ week and luncheon ——, valar = 
1000 p.a. La my on experience ’ 
pply to Axprews, Kent & Stone, 60 Wardour Street, 
London, W.t. — GERrard 6136. 


ADMIN ISTRATIVE COUNTY OF 
LEICESTER 


APPOINTMENT OF 
BRIDGE ENGINEER 


Commencing salary the poe £1,310- 
. A car allowance is is payab ew. 
game BSe., M.LCE., Coun Engineer agd 

County Offices, Grey Friars, Leicester. 
Closing date 23rd December, 1940. 
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THE LUMMUS COMPANY 
LIMITED 


IMPERIAL HOUSE 
80 REGENT STREET 
LONDON W.1 


DESIGNING ENGINEERS AND 
CONSTRUCTORS FOR INDUSTRY 


invite applications for the following sta@ 


subsidised meals are obtainable. Apply in writing 
to Tue Pexsonnet Derartuenr. 


EXPERIMENTAL 
ASSISTANT 


(CONCRETE) 


SIMON-CARVES LTD. 
i Sees 08 ee 
their Research — oa = es ae 
Candidates should be able to formulate and teat 
must therefore have 
© ound knee td eaperienee ofthe property 
uses of concrete. 
Pome of «C8 Cane Pci) o i 
is desirable but not . Can- 
i ected “Uke acet le alomaeet taal 
sites if post is permanent and 
three weeks’ annual holiday. 
Send brief ails to Staff & Training 


relevant details 
Division, SIMON-CARVES LTD., Cheadle 
Stockport, Cheshire, quoting Ref. TP. a. 


havea 
Labora 
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SITUATIONS VACANT. Qualified young civil or struc- 
tural engineer required for consulting eer's office in 
London as Assistant to Chief Structural Engineer. Must 
have drawing design and detailing experience. 
Opportunities. of appointment as Resident Engimeer on 
projects oversea. Apply in writing to L. H. Manpers tam 
& Partners, Lrp., 38 Grosvenor Gardens, London, S.W.1 
Also vacancies for detailers and draughtsmen in civil, 
structural, piping and mechanical engineering. 


TECHNICAL REPRESENTATIVE 
RICHARD HILL, LTD. 


“Reinforced Concrete Engineers 


One Technical Representative required in London 
to negotiate contracts at top level. Technical 
qualifications or $ Experience essential, mst 
have thorough ige of reinforced concrete 
design and construction, to deal with architects and 
local authorities. Basic salary and commission 
add up to {1,500 plus car, pension and expenses. 


Telephone: WHiltehall 5772 


SINDALL 
CONCRETE PRODUCTS LTD. 
require 
A REINFORCED CONCRETE 
DESIGNER /DRAUGHTSMAN 
for patent floor/roof and ancillary construction 
including stairs, landings, balconies, etc., and other 
simple 
ALSO 
A FOREMAN /ERECTOR 


for patgnt reinforced concrete floor and roof con- 
ference 


struction. Pre given to tradesman with 
knowledge of formwork and shuttering and experi 
ence in handling precast concrete i unit 
construction. Good wages and conditions 
a generally within 40-miles’ radius of 
Cambridge. 

For both the above positions write, giving par- 
ticulars of age, experience, and other relevant 
details, to: 


SINDALL CONCRETE PRODUCTS LTD. 
347 Cherry Hinton Road, 
Cambridge . 





Bound Volumes of 
‘*Concrete and Constructional 


Engineering "’ 


Biwpixc cases for annual volumes of “ Concrete 
and Constructional Engineering *' can be supplied 
in cloth-covered boards lettered in gold on the 
spine with the title, — number, and year of 
publication. Copies for binding should be sent 
post paid to Concrete Publications Ltd., 


14 Dart- 
ae Street, London, S.W.1 Where possible, 
will be ppl d to make up in- 





complino cots; Gut ao cap Uf Ge mombers sub. 
lished during the past few years are not available 
it is advisable to ask the publishers whether they 
have the numbers requi-ed before sending incom- 
plete sets. The cost of cloth-covered lettered cases 
1s 68. 8d. for each volume. The cost of supplying 
a case and binding a volume is 16s. od. including 
packing and carriage. 
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SITUATIONS WANTED. 


SITUATION WANTED. Contracts Manager with con- 

crete structural engineers and contractors requires change. 

Precast manufacture and erection. Insitu work or general 
building. Box 4713, Concrere anp ConstructionaL 
ENGIneeRiInG, 14 Dartmouth Street, London, S.W.1. 


SITUATION WANTED. Reinforced concrete designer, 
aged 30, B.Sc., A.M.1.Struct.E., seeks interesting employ- 
ment with prospects in London area. Box 4714, Con- 
CRETE AND egy i" rig EnGtneerine, 14 Dartmouth 
street, London, S.W 


SITUATION WANTED. General/Works Manager, 15 
years’ managerial experience—spun, pressed and pre 
stressed units (bridge beams, multi-storey structures, et« 
seeks change to medium or large precast concrete company 
Box 4719, CONCRETE AnD CONSTRUCTIONAL ENGINEERING, 


14 Dartmouth Street, London, S.W.1 


PRECAST PRODUCTS 
General Sales Manager, enterprising, enthusiastic, 
and with 12 years’ experience single and multi- 
storied framed buildings, floors, piling, prestressed 
and reinforced bridge beams, tunnel! linings, 
garages, cills, lintels, and exposed aggregate panels, 
offers services to manufacturer London or South. 


Box 4720, Concrete anp ConsTrRucTIONAL 
EncineerinG, 14 Dartmouth Street, London, 
S.W.1. 








SERVICES OFFERED. 
SERVICES OFFERED. Qualified engineers will under 
take spare-time work for consultants in design and detail 
—t - types of reinforced concrete structures. Liverpool 


4712, CONCRETE AND mee = mamas 
Suonumnabél 14 Dartmouth Street, London, 


SERVICES OFFERED. A productive and well balanced 
group of reinforced concrete designers and detailers avail- 
able. Full or part time. Group comprising 5 fast and 
accurate workers with extensive experience in the design 
and construction of reinforced concrete framed buildings 
and similar works. Box 4716, Concrere anp Cownstruc- 


TIONAL ENGINEERING, 14 mouth Street, London, 
S.W.1. 

FOR SALE. 
FOR SALE. Sceel tubes~and fittings, sections, strips, 


blanks, ete. List on uest. 


E. Steruens & Sow L1p., 
Bath Street, London, E.C.r. 


Clerkenwell 1731. 


“CONCRETE SERIES” 


BOOKS ©” CONCRETE 


For a complete catalogue giving prices in 
sterling and dollars, send a postcard to: 


CONCRETE PUBLICATIONS, Ltd. 


14 Dartmouth St., London, s.W.1 
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SITUATIONS VACANT. Qualified young civil or struc 

tural engineer required for consulting engmerr’s office in 
London as Assistant to Chief Structural Engineer. Must 
have drawing office design and detailing experience 

Opportunities of appointment as Resident Engmeer on 
projects oversea. Apply in writing to L. H. Manpers Tam 
& Partwers, Lrp., 38 Grosvenor Gardens, London, S.W.1 
Also vacancies for detailers and draughtsmen in civil, 
structural, piping and mechanical engineering 


TECHNICAL REPRESENTATIVE 
RICHARD HILL, LTD. 


Reinforced Concrete Engineers 


One Technical Representative required in London 
to negotiate contracts at top level. Technical 
qualifications or previous expenence essential, most 
have thorough knowledge of reinforced concret+ 
design and construction, to deal with architects and 
local authorities. Basic salary and commission 
add up to {1,509 plus car, pension and expenses 


Telephone: WUltehall 5772 


SINDALL 
CONCRETE PRODUCTS LTD. 


require 
A REINFORCED CONCRETE 
DESIGNER DRAUGHTSMAN 


for patent floor/roof and ancillary construction 
including stairs, landings, balconies, etc, and other 
sample design 


ALSO 
4 FOREMAN ‘ERECTOR 


for patgnt reinforced concrete floor and roof con 
struction. Preference given to tradesman with 
knowledge of formwork and shuttering aad experi 
ence in handling precast concrete flooring unit 
construction. Good wages and conditions 
Travelling generally within 40-miles’ radius of 
Cambridge. 

For both the above positions write, giving par 
ticulars of age, experience, and other relevant 
details, to: 


SINDALL CONCRETE PRODUCTS LTD 
347 Cherry Hinton Road, 
Cambridge 





Bound Volumes of 
**Concrete and Constructional 
Engineering "’ 


Binpinc cases for annual volumes of “ Concrete 
and Constructional Engineering " can be supplied 
in cloth-covered boards lettered in gold on the 
spine with the title, volume number, and year of 
publication. Copies for binding should be sent 
post paid to Concrete Publications Ltd., 14 Dart 
mouth Street, London, S.W.1. Where possible, 
missing numbers will be supplied to make up in 
complete sets, but as many of the numbers pub 
lished during the past few vears are not available 
it is advisable to ask the publishers whether they 
have the numbers required before sending incom 
plete sets. The cost of cloth-covered lettered cases 
is 65. 8d. for each volume The cost of supplying 
a case and binding a volume is 16s. od. including 
packing and carriage 











SITUATIONS WANTED. 


SITUATION WANTED. Contracts Manager with con 

crete structural engineers and contractors requires change 

Precast manufacture and erection. Insitu work or general 
building. Box 4713, ConwcreTe anp ConsTructionat 
ENGIneeRInG, 14 Dartmouth Street, London, S.W.1. 


SITUATION WANTED. Reinforced concrete designer, 
aged 30, B.Sc., A.M.LStruct.E., seeks interesting employ 
ment with prospects in London area Box 4714, Con 
CRETE AND CONSTRUCTIONAL ENGINEERING, 14 Dartmouth 
Street, London, S.W.1 


SITUATION WANTED. General Works Manager, 15 
years’ managerial experience—spun, pressed and pr 
Stressed units (bridge beams, multi-storey structures, et« 
seeks change to medium or large precast concrete mnpany 
Box 4719, CONCRETE ann CONSTRUCTIONAL ENGINEERING, 
14 Dartmouth Street, London, S.W.1 


PRECAST PRODUCTS 

General, Sales Manager, enterprising, enthusiastic 

and with 12 years’ experience single and multi 
storied framed buildings, floors, piling, prestressed 
and reinforced bridge beams, tunnel linings, 
garages, cills, lintels, and exposed aggregate panels, 
offers services to manufacturer Loudon or Sout! 

Box 4720, Concrete aNxpD ConsTRUCTIONA: 
EnGineerinG, 14 Dartmouth Street, London 
S.W.1 


SERVICES OFFERED. 


SERVICES OFFERED. Qualified engineers will under 
take spare-time work for consultants in design and detail 
of all types of reinforced concrete structures. Liverpool 
area Box 4712, CONCRETE AND CONSTRUCTIONAL 
EwcineerinGe, 14 Dartmouth Street, London, S.W.1 


SERVICES OFFERED. A productive and well balanced 
group of reinforced concrete designers and detailers avail 
able. Full or part time. Group comprising 5 fast and 
accurate workers with extensive experience in the design 
and construction of reinforced concrete framed buildings 
and similar works. Box 4716, Cowcrere awp Consrar« 

tiowaL Ewcinerrinc, 14 Dartmouth Street, London, 
S.W.r 


FOR SALE. 


FOR SALE. Sceel tubes“and fittings, sections, strips, 
blanks, ete. List on request. E. Srernens & Sow Lip, 
Bath Street, London, E.C.1. Clerkenwell 1731. 


““CONCRETE SERIES” 


BOOKS oN CONCRETE 


For a complete catalogue giving prices in 


sterling and dollars, send a postcard to: 


CONCRETE PUBLICATIONS, Ltd. 


14 Dartmouth St., London, S.W.! 












OVER 2,000 TONS OF TENTOR BARS 
WENT INTO THE BUILDING OF THE NEW 
BBG TELEVISION CENTRE AT WHITE CITY 


Tentor Bars for concrete reinforcement have a 

high tensile and bond strength; save up to 15°, of the 
cost of plain rounds ; require no hooks ; can be 

cut or bent to specifications, in sizes from }” to 1}°. 


Tentor Bars are supplied by the following companies 

© and their branch offices: — 

% B.2.C. STEEL LTD, Silkmore Lane, 

‘Ye Stafford. Stafford 444 

. (.K.N. REINFORCEMENTS LTD, 197 Knightsbridge, 

4 London, SW7. KENsington 6311 

: MCCALL & C9. (SHEFFIELD) Lp, P.O. Box 41, 

‘ Sheffield. Rotherham 2076 

STEEL, PEBCH & TOZER, LTD, Branch of The United Steel 
Companies Ltd, The Ickleo, Sheffield. Sheffield 41011 ; 


Avchinen: Necenan @ Dewars Civil Engineer to the RBC: 
acs bam La Weekes O Whee Oe tek. 
THE TENTOR BAR COMPANY LID. 157 ccorrenma: @ 


LONDON SW? : TEL: KENSTRGTON 6311 - GRAMS: TENTOM® LONDON SW] 











laxiv CONCRETE AND CONSTRUCTIONAL ENGINEERING Deceuser, 1960. 





















































Specialists in Reinforced Concrete Design 
and Suppliers of Reinforcement 


THE BRITISH REINFORCED CONCRETE ENGINEERING CO. LTD., STAFFORD 


London, Birminghom, Bristol, Leeds, Leicester, Liverpool, Manchester, Newcastle, Cardiff, Glasgow, Dublin, 
belfast, Bulawayo, Calcuxta, Johannesburg, Singapore, Vancouver 
Export Sales: 54 Grosvenor Street, London W./ 
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